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Critical    PHILOSOPHY. 

i  /^i  ritical  PHILOSOPHY,  is  the  appellation  given     and  in  giving  the  appearance  of  novelty  to  opinions  for 

Origin  of    ^^to  a  fyftem  of  fcience,  of  which  the  founder  is  Im-    the  moil  part  taught  long  before  his  day. 
thefcience.  manuei  Kant,  regius  profefl'or  of  logic  and  metaphyfics         The  following  analyfis,  we  believe,   will  fufficiently 
in  theuniverfity  of  Koenigfberg.  Of  this  fyftem,  which    enable  any  one,  at  all    converfant  with  metaphyseal 
is  very  generally  admired  in  Germany,  we  promifed,  in    fcience,  to  form  a  judgment  of  this  celebrated  fyftem  ; 
our  Profpectus,  to  gratify  our  fpeculative  readers  with    and  our  correfpondent,  on  whofe  word  the  reader  may 
a  fhort  view;   and  that  pro  mi  fe  we  are  enabled  to  ful-     rely,  affaires  us,  that  in  detailing  the  principles  of  Kant, 
fil,  by  the  kind  communication  of  an  illuftrious  foreign-     he  has  taken  fpecial  care  to  exhibit  them  with  the  ut- 
er,  who,  after  acting  a  confpicuous  part  on  the  theatre    rood  poffible  exactnefs,  having  feveral  times  preferred 
of  the  world,  and  ftriving  in  vain  to  ftem  the  torrent  of    the  obfeurity  of  the  author's  reafonings  and  language, 
democratic  innovation,  is  now  living  an  exile  from  his    to  the  danger  of  a  falfe,  though  more  perfpicuous,  in- 
wretched  country,  and  cultivating  the  feiences  and  the     terpretation.  3 
4         arts  of  peace.                                                                                  "   Kant  divides  all  our  knowledge  into  that  which  is  Divifion  of 
©bfcurity        "To  explain   (fays  he)  the  philofophy  of  Kant  in    a  priori,    and  that  which   is  a  pofleriori.     Knowledge  huma" 
»f  its  Ian-    all  its  details,  would  require  a  long  and  a  painful  ftudy,    a  priori  is  conferred  upon  us  by  our  nature.     Know- tnow^edge* 
Sua£e'         without   producing  any  real  advantage  to  the  reader,    ledge  a  pofieriorih  derived  from  our  fenfations,  or  from 
The  language  of  the  author  is  equally  obfeure,  and  his    experience;  and  is  by  our  author  denominated  empyric* 
reafonings  equally  fubtle,  with  thole  of  the  commenta-    One  would  at  firft  be  induced,  by  this  account  of  the. 
tors  of  Ariftotle  in  the  15th  century."                                   origin  of  human  knowledge,  to  believe   that  Kant  in- 
The  truth  of  this  afTertion  will  be  denied  by   none,    tended  to  revive  the  fyftem  of  innate  ideas ;  but  we  very 
who  have  endeavoured  to  make  themfelves  mafters  of    quickly  difcover  that  fuch  is  not  his  fyftem.     He  con- 
the  works  of  Will'uh  and  Nitfch  on  the  critical  philofo-    fiders  all  our  knowledge  as  acquired.     He  maintains 
phy ;    and  the  fource  of  this  obfeurity  feems  to  be  fuf-    that   experience   is  the    occafion<il  caufe  or  produdrice  of 
fluently  obvious.     Befides  employing  a  vaft  number  of    all  our  knowledge;   and  that  without  it  we  could  not 
words   of  his  own  invention,   derived  from  the  Greek    have  a  fingle  idea.     Our  ideas  a  priori,  he  fays,  are  pro- 
language,  Kant  ufes  exprefllons,  which  have  long  been    duced  with  experience,  and  could  not  be  produced  nuitk* 
familiar  to  metaphyficians,  in  a  fenfe  different  from  that    out  it ;  but  they  are  not  produced  by  it,  or  do  not  pro- 
in  which  they  are  generally  received  ;  and  hence  a  large    ceed  from   it.     They  exift  in   the  mind  ;  they  are  the 
portion  of  time  is  requifite  to  enable  the  mod  fagacious   forms  of  the  mind.     They  are  diftinguifhed  from  other 
mind  to  afcertain  with  piecifion  the  import  of  his  phra-    ideas  by  two  marks,   which  are  eafily  difcerned  •  /.  e. 
feology.                                                      ^                                 they  appear  univerfal  and  necefary ;  or,  in  other  words, 
The  difficulty  of  comprehending  this  philofophy  has    they  admit  of  no  exception,  and  their  converfe  is  impof- 
contributed,   we  believe,    more  than  any  thing  elfe,  to     fible.     Ideas  which  we  derive  from  experience  have  no 
bring  it  into  vogue,  and  to  raife  the  fame  of  its  author,    fuch  characters.      We  can  fuppofe,  that  what  we  have 
Men  are  afhamed,  after  fo  laborious  and  fatiguing  a  ftu-    feen,  or  felt,  or  heard  once,  we  may  fee,  or  feel,  or  hear 
dy,to  acknowledge  that  all  theirlabour  has  been  thrown    again  ;   but  we  do  not  perceive  any  impoffibility  in  its 
away;  and  vanity  prompts  almoft  every  man  to  raife    being  otherwife.     For  inftance,  a  houfeis  on  fire  in  my 
the  importance  of  that  branch  of  fcience  which  is  un-    view:  I  am  certain  of  this  fact;  but  it  affords  me  no^- 
derftood  but  by  a  few,  and  in   which  he  is   confeious    neral  or  nee ejfary  knowledge.    .It  is  altogether  a  pnjU- 
that  his  own  attainments  have  been  great.     "  We  ac-    riori;  the  materials  are  furnifhed  by  the  individual  im- 
knowledge,  however,  that  in  the  fyftem  of  Kant  there    predion  which  I  have  received;  and  that  impreffion 
is  difplayed  much  genius,   combination,  and  fyftematic    might  have  been  very  different. 

arrangement;  but  this  only  affords  one  of  the  many  "  But  if  I  take  twice  two  fmall  balls,  and  learn  to 
reafons  which  it  prefents,  for  our  regretting  that  the  call  twice  two  four,  I  (hall  be  immediately  convinced, 
author  has  not  directed  his  mind  to  more  ufd'ul  re-  that  any  two  bodies  whatever,  when  added  to  any  two 
fearches,  and  that  he  has  wafted  the  ftrength  of  his  ge-  other  bodies  will  conftantly  make  the  fum  of  bodies 
nius  in  rendering  uncertain  the  moft  comfortable  truths,  four.  Experience  has  indeed  afforded  me  the  opportu- 
Suppl.  Vol.  Ill  fJAj  nil/ 


The  Sheets  with  the  Signatures  in  Crotchets  go  before  thofe  without. 


Pure 

knowledge 
a  priori. 


Time  and 
fpace. 


6 

Extenfion. 


Impenetra- 
bility, &c. 
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nity  of  acquiring  this-knowledge  ;  but  it  has  not  given  "  Arithmetic  is  derived  from  the  form  of  our  internal 

it  to  me ;  for  how  could  experience  prove  to  me  that  fenfe,  and  geometry  from  that  of  our  external, 

this  truth  fhall  never  vary?     Experience  muft  always  "  Our  understanding  collects  the  ideas  received  by 

be  limited ;  and  therefore  cannot  teach  us  that  which  is  the  impreffions  made  on  our  organs  of  fenfe,  confers  on 

neceffary  and  univerfdl.     It  is  not  experience  which  dif-  thefe  ideas  unity  by  a  particular  force  (we  fuppofe  ener- 

covers  to  us,  that  we  fhall  always  have  the  furface  of  gy)  a  priori ;  and  thereby  forms  the  reprefentation  of 

the  whole  pyramid  by  multiplying  its  bafe  by  the  third  each  object.      Thus,   a  man  is  fucceffively  ftruck  with 

part  of  his  height;  or  that  two  parallel  lines,  extended  the  impreffions  of  all  the  parts  which  form  a  particular 

in  infinitum,  fhall  never  meet.  garden.     His  understanding  unites  thefe  impreffions,  or 

"  All  the  truths  of  pure  mathematics  are,  in  the  Ian-  the  ideas  refulting  from  them ;  and  in  the  unity  produ- 

guage  of  Kant,  a  priori.     Thus,  that  a  Straight  line  is  ced  by  that  unifying  act,  it  acquires  the  idea  of  the  gar- 

the  ihorteft  of  all  poffible  lines  between  two  fixed  points;  den.     If  the  objects  which  produce  the  impreffions  af. 

that  the  three  angles  of  a  triangle  are  always  equal  to  two  ford  alfo  the  matter  of  the  ideas  (c),  then  the  ideas  are 

right  angles ;  that  we  have  the  fame  fum,  whether  we  empyric;  but  if  the  objects  only  unfold  the  forms  of  the 

^dd  5  to  7  or  7  to  5  ;    and  that  we  have  the  fame  re-  thought,  the  ideas  are  a  priori.     The  act  of  the  under- 

rnainder  when  we  fubtract  5  from  10  as  when  we  fub-  ftanding  which  unites  the  perceptions  of  the  various  parts 

tract  10  from  15 — are  fo  many  propositions,  which  are  of  an  object  into  the  perception  of  one  whole,  is  the  fame 

true  a  priori.  with  that  which  unites  the  attribute  with  its  fubject. 

"  Pure  knowledge  a  priori,  is  that  which  is  abfolute-  "  Judgments  are  divided  into  two  fpecies  ;  analytic 
]y  without  any  mixture  of  experience.  Two  and  tivo  and  fynihetic.  An  analytic  judgment  is  that  in  which 
men  make,  four  men,  is  a  truth,  of  which  the  knowledge  the  attribute  is  the  mere  developement  of  the  fubject, 
is  a  priori ;  but  it  is  not  pure  knowledge,  becaufe  the  and  is  found  by  the  fimple  analyfis  of  the  perception  ; 
truth  is  particular.  The  ideas  of  fulflance,  and  of  caufe  as  bodies  are  extended;  a  triangle  has  three  fides. 
and  effect,  are  a  priori;  and  when  they  are  feparated  "  A  fynthetical  judgment  is  that  where  the  attribute 
from  the  objects  to  which  they  refer  ^we  fuppofe  from  is  connected  with  the  fubject  by  a  caufe  (or  bafis)  ta- 
this  or  that  particular  object),  they  form,  in  the  Ian-  ken  from  the  faculty  of  knowledge,  which  renders  this 
guage  of  Kant,  void  ideas  (a).  It  is  our  knowledge  connection  necefl'ary  :  as,  a  body  is  heavy;  wood  is  com- 
a  priori,  i.  e.  that  knowledge  which  precedes  experience  bujlible ;  the  three  angles  of  a  triangle  are  equal  to  i<wo 
as  to  its  origin,  which  renders  experience  poffible  (b).  right  angles.  There  are  fynthefes  a  priori  and  a pofle- 
Our  faculty  of  knowledge  has  an  effect  on  our  ideas  of  riori;  and  the  former  being  formed  by  experience,  we 
fenfation  analogous  to  that  of  a  veffel,  which  gives  its  have  the  fure  means  of  avoiding  deception, 
own  form  to  the  liquor  with  which  it  is  filled.  Thus,  "  It  is  a  problem,  however,  of  the  utmoft  import- 
in  all  our  knowledge  a  pofleriori,  there  is  fomething  a  ance,  to  difcover  how  fynthetic  judgments  a  priori  are 
priori  derived  from  our  faculty  of  knowledge.  All  the  poffible.  How  comes  it,  for  example,  that  we  can  af- 
operations  of  our  minds  ;  all  the  impreffions  which  our  firm  that  all  the  radii  of  a  circle  are  equal,  and  that 
external  and  internal  fenfes  receive  and  retain,  are  two  parallel  lines  will  never  meet  ?  It  is  by  Studying 
brought  into  effect  by  the  conditions,  the  forms,  which  the  forms  ot  our  mind  that  we  difcover  the  poffibility 
exiSt  in  us  by  the  pure  ideas  a  priori,  which  alone  ren-  of  making  thefe  affirmations.  In  all  objects  there  are 
der  all  our  other  knowledge  certain.  things  which  muft  neceSTarily  be  thought  (be  fup- 

"  Time  and  fpace  are  the  two  effential  forms  of  the  plied  by  thought) ;  as,  for  example,  that  there  is  afub- 

mind  :  the  former  for  impreffions  received  by  the  inter-  fiance,  an  accident,  a  caufe,  and  certain  efecls. 

nal  fenfe;  the  fecond  for  thofe  received  by  our  exter-  "  The  forms  of  the  understanding  are,  quantity,  qua- 

nai  fenfes.     Time  is.necelfary  in  all  the  immediate  (per-  Hty,  relation,  modality. 

haps  intuitive)  perceptions  of  objecls;  and  fpace  in  all  "Quantity,  Kant  distinguishes  \x\to  general,  particular, 

external  perceptions.  and   individual-;    quality,,  into  affirmation,  negation,  infi- 

"  Extenfion  is  nothing  real  but  as  the  form  of  our  nite;  relation,  into  categoric,  hypothetic,  and  disjuntlive  ; 
fenfations.     If  extenfion  were  known  to  us  only  by  ex- 
perience,   it  would  then   be  poffible  to  conceive  that 
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tire  mind. 


10 
Analytic 
judgments. 


II 

Synthetic 
judgments. 


ia 

Forms  of 
the  under- 
standing. 


there  might  be  fenfible  objects  without  fpace. 

"  It  is  by  means  of  the  form  fpace  that  we  are  ena- 
b'ed,  a  priori,  to  attribute  to  external  objects  impme- 


and  modality,  into  problematic,  certain,  and  nectffary. 
He  adds  alfo  to  thefe  properties  of  the  four  principal 
forms  of  the  understanding,  a  table  of  categories,  or  fun- 
damental ideas  a  priori. 

Quantity,  gives  unity,  plurality,  totality.     Quality, 


trability,  divifbdity,  mobility,  &c  ;  and  it  is  by  means  gives  reality,  negation,  limitation.  Relation,  gives  inhe- 
of  the  form  time  that  we  attribute  to  any  thing  duration,  rence,  fubflance,  caufe,  dependence,  community,  reciprocity, 
fucceffion,  fimultaneity,  permanence,  Sec.  ,  Modality,  gives  poffibility,  im poffibility,  exijlence,  nothing, 

neceffity, 


13 

Categories. 


(a)  In  the  language  of  Locke  abflrad  ideas. 

'b)  In  our  coirefpondent's  manufcript,  this  fentence  runs  thus  :  "  It  is  our  knowledge  a  priori,  or  that  know- 
ledge which  entirely  precedes  experience  as  to  its  origin,  which  experience  renders  poffible  ;"  but  here  muft  be  fome 
mistake,  either  by  the  translator  or  by  the  amanuenfis.  Kant's  philofophy  is  abundantly  obfeure  and  paradoxical ; 
but  it  furely  never  entered  into  his  head  to  reprefent  the  effect  as  prior  in  its  origin  to  the  very  caufe  which 
alone  renders  it  poffible.  The  context,  too,  feems  to  us  to  agree  better  with  the  meaning  of  the  Sentence  as  we 
have  printed  it  in  the  text. 

(c)  This  is  wonderful  jargon ;  but  the  reader  will  reflect  that  it  is  not  ours. 
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nece/Jity,  accident.  Thefe  categories  can  only  be  applied  apparitions ;  though  we  know  nothing  of"  their  reality, 
to  experience.  When,  in  the  confideration  of  an  ob-  and  though  we  can  have  no  certitude  but  in  experience, 
ject,  we  abftract  all  that  regards  fenfation,  there  remain  "  When  we  apply  the  forms  of  our  underltanding, 
only  the  pure  ideas  of  the  underftanding,  or  the  catego-  fuch  as  unity,  totality,  fubjiance,  cafuality,  exijlence,  to 
ries,  by  which  a  thing  is  conceived  as  a  thing.  certain  ideas  which  have  no  object  \n /pace  and  time,  we 
"  Pure  reafon  is  the  faculty  of  tracing  our  know-  make  a  fallacious  and  arbitrary  application.  All  thefe 
ledge  a  priori,  to  fubject  it  to  principles,  to  trace  it  forms  can  bear  only  on  fenfible  objects,  and  not  on  the 
from  its  neceffary  conditions,  till  it  be  entirely  with-  world  of  things  in  itfelf,  of  which  we  can  think,  but 
out  condition,  and  in  complete  unity.  This  pure  which  we  can  never,  know.  Beyond  things  fenfible 
reafon  has  certain  fundamental  rules,  after  which  the  we  can  only  have  opinions  or  a  belief  oi  our  reafon.  I(5 
neceffary  connection  of  our  ideas  is  taken  for  the  de-  "  The  motives  to  confider  a  propofition  as  true,  are  Objective 
termination  of  the  objects  in  themfelves ; — an  illufion  either  objeclive,  i.  e.  taken  from  an  external  object,  fo  and  fub- 
which  we  cannot  avoid,  even  when  we  are  acquainted  that  each  man  fhall  be  obliged  to  acknowledge  them  ;  Jecftl^e 
with  it.  We  can  conclude  from  what  we  know  to  and  then  there  is  a  truth  evident  and  fufceptible  of  de- 
what  we  do  not  know  ;  and  we  give  an  objective  rea-  morflration,  and  it  may  be  faid  that  we  are  convinced ; 
lity  to  thefe  conclufions  from  an  appearance  which  leads  or  the.  motives  are  fubjeclive,  i.  e.  they  exift  only  in  the 
us  on.  mind  of  him  who  judges,  and  he  is  perfuaded. 
Critique  of  "  The  writings  of  Kant  are  multifarious ;  but  it  is  "  Truth,  then,  confilts  in  the  agreement  of  our  no- 
pure  rea-  in  his  work  entitled  the  Critique  of  Pure  Reafon  that  tions  with  the  objefts,  in  fuch  a  manner  as  that  all  men 
fon.  ne  has  chiefly  expounded  his  fyftem.  This  work  is  a  are  obliged  to  torm  the  fame  judgment ;  belief  con- 
treatife  on  a  pretended  fcience,  of  which  Kant's  fcho-  fifts  in  holding  a  thing  for  true  in  a  fubjeclive  manner, 
lars  confider  him  as  the  founder,  and  which  has  for  its  in  confequence  of  a  perfuafion  which  is  entirely  per- 
ofejefts  the  natural  forces,  the  limits  of  our  reafon,  as  the  fonal,  and  has  not  its  bafis  in  an  object  fubmitted  to 
fource  of  our  pure  knowledge  a  priori,  the  principles  of  'all  experience.  17 
truth.  Kant  does  not  propofe  to  give  even  an  expofi-  "  There  is  a  belief  of  doclrine,  of  which  Kant  gives,  Belief. 
tion  of  thefe  branches  of  knowledge,  but  merely  to  as  an  example,  this  affertion — '  there  are  inhabitants  in 
examine  their  origin  ;  not  to  extend  them,  but  to  pre-  the  planets.'  We  muft  acknowledge  (he  adds)  that 
vent  the  bad  ufe  of  them,  and  to  guard  us  againft  error,  the  ordinary  mode  of  teaching  the  exiftence  of  God  be- 
He  denominates  this  fcience  tranfcendental  criticifm  ;  be-  longs  to  the  belief  of  doclrine,  and  that  it  is  the  fame 
caufe  he  calls  all  knowledge,  of  which  the  object  is  not  with  the  immortality  of  the  foul.  The  belief  of  doclrine 
furnifhed  by  the  fenfes,  and  which  concerns  the  kind  (he  continues)  has  in  itfelf  (ometh'mgjlaggering;  but  it 
and  origin  of  our  ideas,  tranfcendental  knowledge.  The  is  not  the  fame  with  moral  belief.  In  moral  belief  there 
Criticifm  of  Pure  Reafon,  which  gives  only  the  funda-  is  fomething  neceffary;  it  is  (fays  he),  that  I  fhould 
mental  ideas  and  maxims  a  priori,  without  explaining  obey  the  law  of  morality  in  all  its  parts.  The  end  is 
the  ideas  which  are  derived  from  them,  can  lead  (fays  ftrongly  eftablifhed  ;  and  I  can  perceive  only  one  condi- 
Kant)  to  a  complete  fyftem  of  pure  knowledge,  which  tion,  by  means  of  which  this  end  may  be  in  accord  with 
ought  to  be  denominated  tranfcendental  phiiofophy,  of  all  the  other  ends,  i.  e.  that  there  is  a  God.  I  am  certain 
which  it  (the  Criticifm,  &c.)  presents  the  architeclonic  that  no  man  knows  any  other  condition  which  can  con- 
plan,  i.e.  the  plan  regular  and  well  difpofed.  duct  to  the  fame  unity  of  end  under  the  moral  law; 

"  The   work  entitled    The   Critique  of  Pure  Reafon,  which  law  is  a  law  of  my  reafon.      I  will  confequently        jg 

is  divided  into  feveial  parts  or  fections,  under  the  ridi-  believe  certainly  the  exigence  of  God,  and  a  future  life  ;  Proof  of 

culous  titles  of  JEflbetic  tranfcendental ;  of  tranfcendental  becaufe  this  perfuafion  renders  immoveable  my  moral  tne  exift- 

logic ;    of  the  pure   ideas    of  the  underjlanding  ;    of    the  principles — principles   which    I    cannot   reject  without  ence  °^ 

tranfcendental  judgment  ;    of    the  paralogifm  of  pure  rea-  rendering  myfelf  contemptible  in  my  own  eyes.      I  wifh     °  '     c* 

fon  ;  of  the  ideal  tranfcendental ;  of  the  criticij'm  of  fpecu-  for  happinefs,  but  I  do  not  wifh  for  it  without  mora- 

j.  lathe  theologies  ;  of  the  difcipline  of  pure  reafon,  &c.  lity  ;  and  as  it  depends  on  nature,  I  cannot  with  it  with 

We  cannot      "  But  to  proceed  with  our  abftracl:  of  the  fyftem.  this  condition,  except  by  believing  that  nature  depends 

know  ob-    We  know  objects  only  by  the  manner  in  which  they  on  a  Being  who  caufes  this  connection  between  mora- 

jeftsasthey  affect  us ;  and  as  the  impreflions  which  they  make  upon  lity  and  happinefs.     This  fuppofition  is  founded  on  the 

felveU  Cm~  us  are  on^  certa'n  apparitions  or  phenomena,  it  is  im-  want  (or  necejfty)  of  my  reafon,  and  not  on  my  duty. 

poffible  for  us  to  know  what  an  objeel  is  in  itfelf      In         "  We  have,   however,   no  certainty    (fays   Kant)   in 

confequence  of  this  affertion,  fome  have  fuppoied  that  our  knowledge  of  God,  becaufe  certainty  cannot  exift 

Kant  is  an  idealifl  like  Berkeley  and  io  many  others,  except  when  it  is  founded  on  an  object  of  experience, 

who  have  thought  that  fenfations  are  only  appearances,  The  philofopher  acknowledges,  that  pure  reafon  is  too 

and  that  there  is  no  truth  but  in  our  reafon  ;  but  inch  weak  to  prove  the  exiftence   of   a  being   beyond  the 

is  not  the  opinion  of  Kant(D).     According  to  him,  reach  of  our  fenfes.     The  neceffity  of  believing  in  God 

our  underftanding,  when  it  confiders  the  apparitions  or  is  therefore  only  fubjeclive,  although  neceffary  and  ge- 

phenomena,  acknowledges  the  exiflcncc  of  the  objects  in  neral  for  all  thefe  beings  who  conform  to  their  duty, 

themfelves,  inafmuch  as  they  ferve  for  the  bafes  of  thofe  This  is  not  knowledge,  but  only  a  belief  of  reafon,  which 

[A   2]  fupp'ies 

(i>)  We  muft  requeft  the  reader  to  obferve  that  this  is  the  language  of  our  c'nrrefpondent.  We  have  fhewn 
elfewhere,  that  Berkeley  did  not  deny  the  reality  of  fenfations ;  and  we  hope  to  Ihew  by  and  bye,  that  Kant  is 
as  much  an  ideaUft  as  he  was,  if  this  be  a  fair  view  of  the  Ciitical  Philvfophy. 
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fupplies  the    place   of  a  knowledge  which   is  impof-  be  erecTed  into  general  laws  for  all  beings  endowed 

fible(E).  with  reafon." 

"  The  proofs  of  natural  theology   (fays  our  philo-  If  this  be  a  correct,  view  of  the  object  and   the  re- 

fopher)  taken  from  the  order  and  beauty  of  the  uni-  fults  of  the  critical   philofophy,  and  the  character  of 

verfe,  &c.  are  proofs  only  in  appearance.     They  refolve  him  from  whom  we  received  it  permits  us  not  to  doubt 

themfelves  into  a  bias  of  our  reafon  to  fuppofe  an  Infi-  of  its  being  nearly  correct,  we  confef;  ourfelves  unable 

nite  Intelligence  as  the  author  of  all  that  is  poffible;  to  difcover  any  motive  which  ihould  induce  our  coun- 

but  from  this  bias  it  does  not  follow  that  there  really  is  trymen,  in  their  refearches  after  truth,  to  prefer  the 

fuch  an  Author.    To  fay,  that  whatever  exifts  muft  have  dark  lantern  of  Kant  to  the  luminous  torch  of  Bacon, 

a  caufe,  is  indeed  a  maxim  a  priori ;  but  it  is  a  maxim  The  metaphyfical  reader  will  perceive,  that,  in  this  ab- 

applicable  only  to  experience,  for  one  knows  not  how  ftract,  there  is  little  which  is  new  except  the  phrafeology  ; 

to  fubject  to  the  laws  of  our  perceptions  that  which  and  that  what  is  new  is  either  unintelligible  or  untenable, 

is  abfolutely  independent  of  them.     It  is  as  if  we  were  The    diftinction    between    knowledge    a  priori  and 

to  fay,  that  whatever  exifts  in  experience  muft  have  an  knowledge  a  pofleriori,  is  as  old  as  {peculation  itfelf; 

experience  ;  but  the  world,  taken  as  a  whole,  is  with-  and  the  mode  in  which  Kam  iiluftrates  that  distinction 

out  experience  as  well  as  its  caufe.     It  is  much  better  diifers  not  from  the  illuftrations   of  Ariftotle  on  the 

to  draw  the  proof  of  the  exiftence  of  God  from  mora-  fame  fubject.     The   Stagyrite  talked  of  general  forms, 

lity,  than  to  weaken  it  by  fuch  reafoning.     This  proof  or  formal  caufes,  in  the  mind,  as  well  as  the  profefTor  at 

is  relative.     It  is  impoffible  to  Inonv  that  God  exifts;  Koenigfberg:    and  he  or  his  difciples   (for  we  quote 

but  we  can  comprehend  how  it  is  poffible  to  act  morally  from  memory)  compared  them  to.  the  form  of  the  fta- 

on  the  fuppofition  of  the  exiftence  (although  incompre-  tue  in  the  rough  block  of  marble.     As  that  form  is 

henfible)  of  an  intelligent  Creator — an  exiftence  which  brought  into  the  view  of  the  fpeclator  by  the  chiffel  of 

y&ACTiCAL    reason    forces    theoretical    reafon    to  the  ftatuary,  fo,  faid  the  peripatetics,  are  the  general 

adopt.     This  proof  not  only  perfuades,  but  even  acts  forms  in  the  mind  brought  into  the  view  of  confciouf- 

on  the  conviction,  in  proportion  as  the  motives  of  our  nefs  by  fenfation  and  experience, 

actions  are  conformable  to  the  law  of  morality.  Such  was  the  doctrine  of  Ariftotle  and  his  difciples, 

"  Religion  ought  to  be  the  means  of  virtue  and  not  and  fuch  feems  to  be  the  doctrine  of  Kant  and  his  fol- 
ks object.  Man  has  not  in  himfelf  the  idea  of  religion  as  lowers  ;  but  it  is  either  a  falfe  doctrine,  or,  if  it  be  true, 
he  has  that  of  virtue.  The  latter  has  its  principle  in  the  a  doctrine  foolifhly  expreffed.  A  block  of  marble  is 
mind  ;  it  exifts  in  itfelf,  and  not  as  the  means  of  happi-  capable  of  being  cut  into  any  form  that  the  ftatuary 
nefs ;  and  it  may  be  taught  without  the  idea  of  a  God,  pleafes  -y  into  the  form  of  a  man,  a  horfe,  an  ox,  an  afs, 
for  the  pure  law  of  morality  is  a  priori.  a  fifh,.  or  a  ferpent.     Not  one  of  thefe  forms  therefore 

"  He  who  does  good  by  inclination  does  not  act  can  be  inherent  in  it,  or  eiTenttal  to  it,  in  oppofirion  to 
morally.  The  converfe  of  the  principle  of  morality  is  the  reft;  and  a  general  form,  including  all  the  animals 
to  make  perfonal  happinefs  the  bafis(F)  of  the  will,  under  it,  is  inconceivable  and  impoffible.  In  like  man- 
There  are  compaffionate  minds  which  feel  an  internal  ner,  the  human  mind  is  capab'e  of  having  the  ideas  of  a 
pleafure  in  communicating  joy  around  them,  and  who  circle,  a  triangle,  afquare,  of  black,  white,  red,  of  four, 
thus  enjoy  the  fatisfaclion  of  others ;  but  their  actions,  fweet,  bitter,  of  the  odour  of  a  rofe,  and  the  ftench  of 
however  juft,  however  good,  have  no  moral  merit,  and  a  dunghill,  of  proportion,  of  muGcal  founds,  and  of  a 
may  be  compared  to  other  inclinations;  to  that  of  thoufand  other  things.  None  of  thefe  ideas  therefore 
honour  (for  example),  which,  whilft  it  meets  with  that  can  be  effential  to  the  mind  in  oppofition  to  the  reft  ;; 
which  is  juft  and  ufeful,  is  worthy  of  praife  and  encou-  and  every  man,  who  is  not  an  abfolute  ftranger  to  the 
ragement,  but  not  of  any  high  degree  of  efteem.  Ac-  operations  or  his  own  intellect,  knows  well  that  he 
cording  to  Kant,  we  ought  not  even  to  do  good,  either  cannot  think  of  a  thoufand  things  at  once;  or,  to  ufe 
for  the  pleafure  we  feel  in  doing  it,  or  in  order  to  be  the  language  of  philofophers,  have  in  his  mind  a  general 
happy,  or  to  render  others  happy  ;  for  any  one  of  thefe  idea,  comprehending  under  it  a  thoufand  things  fo  dif- 
additions  (perhaps  motives)  would  be  empyric,  and  in-  cordant  as  colours  and  founds,  figures,  and  fmells.  If 
jure  the  purity  of  our  morals.  A  reasonable  being  therefore  Kant  means  to  affirm,  with  Plato,  that,  pre- 
ought  to  defire  to  be  exempted  from  all  inclinations,  and  vious  to  all  experience,  there  are  actually  in  the  mind 
never  to  do  his  duty  but  for  his  duty's  fake.  general  forms,   or  general  ideas,  to   which   fenfation,  or 

*'  We  ought  to  act  after  the  maxims  derived  a  priori  experience,  gives  an  opportunity  r.f  coming  into  view, 

from  the  faculty  of  knowledge,  which  carry  with  them  he  affirms  what  all  men  of  reflection  know  to  be  falfe. 

the  idea  of  neceffity,  and  are   independent  of  all  expe-  If  he  means  only  to  affirm,  what  feems  to  have  been 

lience  ;  after  the  maxims  which,  it  is  to  be  wilhed,  could  the  meaning  of  Ariftotle,  that  particular  fenfations  give 

occafion 
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(e)  We  have  here  again  taken  the  liberty  to  alter  the  language  of  our  correfpondent.  He  makes  Kant  fay, 
"  It  is  not  this  knowledge,  but  a  belief  of  reafon,  &c. ;"  but  this  is  furely  not  the  author's  meaning.  From  the 
context,  it  is  apparent  that  Kant  means  to  fay,  that  we  have  not,  and  cannot  have,  what  can  be  properly  called  a 
knowledge  of  the  exiftence  of  God,  but  only  fuch  a  belief  of  his  exiftence  as  fupplies  the  place  of  this  impoffible 
knowledge. 

(f)  This  is  a  very  abfurd  phrafe.  We  fuppofe  Kant's  meaning  to  be,  that  the  principles  of  him  whofe  ac- 
tions and  volitions  are  influenced  by  the  profpect  of  perfonal  happinefs,  are  the  reverfe  of  the  pure  principles  of 
morality. 
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eccafion  to  the  intellect  to  form  general  ideas,  he  ex-  difference,  is  as  completely  exemplified  in  two  bodies 

preffes  himSelf  indeed  very  ftrangely;  but  his.  dcctiine  of  any  kind  as  in  two  thoufand.  z„ 

on  this  Subject  differs  not  effentiaily  from  that  of  Locke         All  the  truths  of  pure  mathematics  (fays  Kant)  are  with  Its 

and  Reid    and  many  other  eminent  metaphylicians  of  a  priori.     If  he  means  that  they  are  all  neceffary,  and  confe- 

modern  times.     Of  abstraction  and  general  ideas  we  chat  the  contrary  of  any  one  of  them  is  inconceivable,  quencea. 

have  given  our  own  opinion  elfewhere  (See  Metaphy-  he  affirms  nothing  but  what  is  true,  and  has  been  known 

sics    Encycl.  Part  I.  Chap,  iv.),  and  Shall  not  here  re-  to  all  mathematicians  thefe  two  thoufand  years.     But, 

fume  the  Subject.  U"  ne  means  that  they  are  innate  truths,  not  discovered 

But  when  Kant  fays  that  his  ideas  a  priori  are  uni-  by  induction  or  ideal  meafurement,  his  meaning  is  de- 

verfal    and  neceffary,  and  that  their  converfe  is  impojfible,  monftrably  ialfe.     (See  Induction  in  this  Supplement.) 

he  feems  by  the  word  idea  to  mean  what  more  accurate  When  he  fays,  that  it  is  not  experience  which  discovers  to 

writers  exprefs  by  the  term  propofition.     There  are  in-  us  that  we  fhall  always  have  the  furface  of  the  pyramid, 

deed  two  kinds  of  proportions,  or  which  both  may  be  by  multiplying  its  bafe  by  the  third  part  of  its  height, 

true    though  the  one  kind  exprelTes  neceffary  and  uni-  he  is  right,  if  by  experience  he  means  the  actual  mea- 

verfal  truths,  and  the  other  fuch  truths  as  are  contin-  furement  of  all  poffible  pyramids ;  but  furely  he  cannot 

gent    and    parcicular.      (See    Metaphysics,    Encycl.  mean  that  the  truth  of  this  meafurement  is  innate  in 

Part  I.  Chapter  vii.)  Propositions  directly  contrary  to  the  mind,  for  it  is  in  fact  not  a  true  but  a  falfe  mea- 

thofe  which  exprefs  particular  and  contingent  truths  furement  (g).     The  bafe  of  a  pyramid  multiplied  by 

may  be    eafily  conceived  ;    whilft    fuch    as    are    con-  the  third  part  of  its  height  gives,  not  the  furface,  but 

trary  to  neceffary  arid  univerfal    truths  are  inconcei-  the  Solid  contents  of  the  pyramid  ;  and  he  who  under- 

vable  and  impoffible  ;  but  we  doubt  whether  any  idea,  ftands  the  propofition  on  which  this  truth  is  immediate- 

in  the  proper  ienfe  of  the  word,  has  a  contrary  or,  as  ly  built,  knows  perfectly  that  Euclid  proved  it  by  a 

he  exprelTes  it,  a  converfe.     Nothing  is  not  contrary  to  feries   of  ideal   meafurements   of   thofe  particulars  in 

fubjlance,  nor  black  contrary  to  white,  nor  four  contrary  which  all  pyramids  neceffarily  agree, 
to  fweet,  nor  an  inch  contrary  to  an  ell.     Nothing  is         Kant  feems  often  to  confound  fenfation  with  expe- 

the  negation  of  fubltance,  and  black  the  negation  of  Hence ;  and  if  by  experience  he  means  fenfation,  when 

white  ;  four  is  different  from  fweet,  and  an  inch  is  lefs  he  fays  that  pure  knowledge,  a  priori,  is  that  which  is 

than  an  ell ;  but  between  thefe  different  ideas  we  perceive  abfolutely  without  any  mixture  of  experience,  he  talks 

no  contradiction.  nonfenie ;  for  the  molt  fpiritual  notions  which  men  can 

That  Kant  ui'es  the  term  idea  inftead  of  proportion,  form  are  derived  from  the  operations  of  the  mind  on 

or  fome  word  of  fimilar  import,  is  farther  evident  tiom  ideas  of  fenfation.     To  the  reft  of  the  paragraph,  re- 

his  inftances  of  the  houfe  on  Jire,  and   the  manner  in  fpecting  pure  knowledge,  we  have  hardly  any  objection 

which  we  learn  that  any  two  bodies  added  to  any  two  to  make.     Locke,   the  great  enemy  of  innate  ideas, 

other  bodies  will  conftantly  make  the  fum  of  four  bo-  taught,  before  Kant  was  born,  that  our  knowledge  de- 

d'us.     If  it  be  his  will  to  ufe  the  terms  a  priori  and  a  pends  upon  our  organization  and  the  faculties  of  our 

pofleriori  in  the  lenfe  in  which  other  metaphylicians  ufe  minds,  as  much  as  upon  impreffions  made  on  the  fenfes 

the  terms  neceffary  and  contingent,  we  can  make  no  other  ab  extra  ;   that  if  our  organs  of  fenfe  were   different 

objection  to  his  distinction  between  thefe  two  propofi-  from  what  they  are,  the  tafte  of  fugar  might  be  bitter, 

tions,  but  that  it    is  expreffed  in  very  improper  Ian-  and  that  of  wormwood  fweet :  and  that  if  we  had  not 

guage.     The  houfe  might  certainly  be  on  fire  or  not  on  memory,  and  could  not  modify  and  arrange  our  ideas, 

fire;  but  twice  two  bodies  mufl  always  make  the  fum  all  progrefs  in  knowledge  would  be  impoffible.  a. 

of  four  bodies,  and  cannot  poffibiy  make  any  other  fum.         When  our  author  talks  of  time  and  fpace  as  the  two  Groundlef3 

The  truth  of  this  laft  propofition  (he  fays)  we  can-  effentlal  forms  of  the  mind,  we  are  not  fure  that  we  or  falfe  af- 

not  have  learned  from  experience,  becauSe  experience,  underhand   him.     We  have  fhewn  elfewhere,  that  a  fertlons 

being  always  limited,  cannot  poffibiy  teach  us  what  is  confcious  intelligence  may  be  conceived  which  has  no 

nereffary  and  univerfal.     But  this  is  egregious  trifling,  ideas  either  of  fpace  or  of  time  (fee  Metaphysics, 

The  experience  employed  here  is  not  limited.    A  child  Encycl.  n°  182,  &c.  and  209,  &c  )  ;  and  he  who  can 

unqeftiniably  learns   the  import  of  the  terms  of  nu-  affirm,  that  if  extenfion  were  known  to  us  only  by  ex- 

meratinn,  as  he  learns  the  import  of  all  other  terms,  by  perience,  it  would  be  poffible  to  conceive  fenfible  objects 

experience.     By  putting  two  little  balls  to  two  little  without  fpace,  has  never  attended  to  the  force  of  what 

balls,  he  learns  to  call   the  {urn  four  balls.     After  two  phtlofophers  call  the  ajfociation  of  ideas  in  the  mind.     But 

or  three  leffons  of  this  kind  with  different  bodies,  his  what  is  here  meant  by  fenfible  objects?    Are  they  ob- 

cwn  reflection  fuggefts  to  him,  that  the  fum  four  has  jects  of  touch,  tafte,  or  fmell  ?   Objects  of  touch  cannot 

no  dependance  upon  the  Shape  or  confiftence  of  the  bo-  indeed  be  conceived  without  fpace  ;  but  what  extent  of 

dies,  but  merely  upon  the  individuality  of  each  or  their  fpace  is  fuggefted  by  the  tafte  of  fugar  or  the  odour  of 

numerical  difference  ;  and  individuality,  or  numerical  a  rofe  ? 

When 


(g)  This  may  look  like  cavilling,  as  the  blunder  may  be  either  Kant's  or  our  correfpondent's,  though  neither 
of  them  can  be  fuppofed  ignorant  of  the  method  of  meafuring  the  furface  of  a  pyramid.  We  affure  the  reader, 
however,  that  we  do  not  mean  to  cavil.  We  admit  that  both  Kant  and  our  correspondent  know  perfectly  well 
how  to  meafure  the  furface  of  a  pyramid  ;  but  had  that  knowledge  been  innate  in  their  minds,  we  cannot  con- 
ceive the  poffibility  of  their  falling  into  the  blunder.  The  blunder,  therefore,  though  the  offspring  of  mere  in- 
advertence, feems  to  be  a  complete  confutation  of  the  doctrine. 
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When  Kant  talks  of  the  form  fpace  enabling  us  to  own  minds;  and  becaufe  he  thinks  inert  matter  a  caufe 
attribute  to  external  objects  impenetrability,  mobility,  &c.  inadequate  to  this  effect,  he, concludes,  that  every  fen- 
he  talks  at  random  ;  and  another  man  may,  with  as  fation  of  which  we  are  confcious  is  a  proof  of  the  im- 
much  propriety,  and  perhaps  more  truth,  affirm  the  mediate  agency  of  the  Deity.  But  Kant,  as  we  fhali 
converfe  of  his  proportions,  and  fay,  that  it  is  the  im-  perceive  by  and  bye,  makes  the  exiftence  of  God  and 
penetrability  and  mobility,  &c.  of  external  objects  that  of  matter  equally  problematical.  Indeed  he  fays  ex- 
enable  us  to  form  the  idea  callcd^^,  and  the  fuccef-  prefsly,  that  beyond  things  fenfible  we  can  only  have 
fion  of  fome  objects,  compared  with  the  permanence  of  opinion*  or  belief;  but  things  fenfible,  as  every  one 
others,  that  enables  us  to  form  the  notion  or  mode  call-  knows,  are  nothing  more  than  the  qualities  of  objects.  2(, 
ed  time.  It  fhould  feem  that  the  greater  number  of  wonders  Tendency 
On  the  two  or  three  next  paragraphs  it  is  not  worth  which  Kant  has  found  in  our  primitive  knowledge  and  of  the  fyf. 
while  to  detain  the  reader  with  many  remarks.  They  in  the  faculties  of  our  mind,  the  greater  number  0ftemt0" 
abound  with  the  fame  uncouth  and  obfcure  phrafeolo-  proofs  ought  he  to  have  found  of  the  exiftence  and  at-  ^!fr -t 
gy,  and  the  fame  idle  diftinctions  between  ideas  a  priori  tributes  of  one  Firft  Caufe  :  but  fo  far  is  this  from  be- 
25  and  a  pofleriori.  In  n°  II.  he  affirms,  that  the  three  ing  the  cafe,  that  we  have  feen  him  refting  the  evi- 
Bad  logic,  following  proportions  (a  body  is  heavy,  wood  is  combuf-  dence  of  this  moft  important  of  all  truths,  either  upon 
tible,  and  the  three  angles  of  a  triangle  are  equal  to  two  the  moral  fenfc,  which  our  paffions  and  appetites  fo  ea- 
right  angles)  are  all  necefTary  judgments.  In  one  fenfe  fit/  alter,  or  upon  the  intuitive  perception  of  abflratl 
this  affirmation  is  true,  and  in  another  it  is  falfe.  We  moral  reclitude  ;  a  perception  which  thoufands,  as  vir- 
cannot,  without  fpeaking  unintelligibly,  give  the  name  tuous  and  as  profound  as  he,  have  confidered  as  impof- 
lody  to  any  fubftance  which  is  not  heavy  ;  and  we  are  fible.  Our  philosopher's  proof  of  a  God  is  nothing 
not  acquainted  with  any  kind  of  -wood  which  is  not  com-  more  than  his  perfuafion  that  happinefs  is  connected 
buftible  ;  but  furely  it  is  not  impoffible  to  conceive  a  with  virtue  by  a  Being  upon  whom  nature  depends ; 
fubftance  extended  and  divifible,  and  yet  not  heavy,  to  and  he  fays  exprefsly,  that  this  proof  carries  conviction 
which  the  name  body  might  be  given  without  abfurdity,  to  the  mind  in  proportion  as  the  motives  of  a  man's  ac- 
or  to  conceive  wood  as  incombuftible  as  the  mineral  tions  are  conformable  to  the  law  of  morality.  This  be- 
called  afheflos.  That  the  three  angles,  however,  of  a  ing  the  cafe,  the  reader  cannot  be  much  furprifed,  when 
plane  triangle  can  be  either  more  or  lefs  than  equal  to  he  is  informed  that  feveral  of  Kant's  difciples  on  the 
two  right  angles,  is  obvioufly  impoffible,  and  muft  be  continent  have  avowed  themfelves  Atheifts  or  Spino- 
perceived  to  be  fo  by  every  intelligence  from  the  Su-  zifts.  We  have  elfewhere  (fee  Illuminati,  n°  37.) 
preme  down  to  the  human.  The  three  proportions,  mentioned  one  of  thofe  gentlemen  who  was  lately  dif- 
therefore,  are  not  of  the  fame  kind,  and  fhould  not  miffed  from  his  profefforial  chair  in  the  univerfity  of 
have  been  claffed  under  the  fame  genus  of  necejfary  fyn-  Jena,  for  making  God  nothing  more  than  an  abflratl 
thetic  judgments.  idea,  derived  from  our  relations  with  the  moral  world. 
In  the  critique  of  pure  reafon,  Kant  feems  to  teach  His  fucceffor,  a  Kantift  likewife,  when  it  was  told  in 
that  all  demonftrative  fcience  muft  proceed  from  gene-  his  prefence,  that,  during  one  of  the  maffacres  in  Paris, 
ral  principles  to  particular  truths.  Hence  his  forms  of  David  the  Painter  fat  with  his  pencil  in  his  hand,  en- 
the  underftanding,  and  his  categories,  which,  according  joying  the  fufferings  of  the  unfortunate  wretches,  and 
*  Dr  WH-  to  one  of  his  pupils,*  *«  lie  in  our  underftanding  as  trying  to  paint  the  expreffions  of  their  agonies,  exclaim- 
Ueh.  pure  notions  a  priori,  or  the  foundai  ion  of  all  our  know-  ed — "  What  force  of  character!  What  fublimity  cf 
ledge.  They  are  necejfary  forms,  radical  notions,  of  foul!"  That  this  wretch  muft  be  an  Atheift,  likewife, 
which  all  our  knowledge  mufl  be  compounded."  But  follows  of  courfe  from  Kant's  principles;  for  it  is  not 
this  is  directly  contrary  to  the  progrefs  of  the  human  conceivable  that  he  perceives  any  connection  between 
mind,  which,  as  we  have  fhewn  in  the  article  Induc-  happinefs  and  virtue. 

tion,  already  referred  to,  proceeds,  in  the  acquifition         That  Kant  is  an  athieft  himfelf,  we  have  not  learn- 

of  every  kind  of  knowledge,  from  particular  truths  to  ed,  though  his  doctrine  leads  thus  naturally  to  athetfm, 

general    principles.      This    tranfendental  philofophy    of  and  though  in  his  work  called  Tugend  Lehre,  page 

Kant's,  therefore,  inverts  the  order  of  nature,  and  is  as  180,  he  makes  the  following  ltrange  obfervation  upon 

little  calculated  to  promote  the  progrefs  of  fcience  as  oaths  :    "  As  it  would  be  abfurd  to  fwear  that  God 

the  fyllogiftic  fyftem  of  Ariftotle,  which  was  likewife  exifts,  it  is  ft  ill  aqueition  to  be  determined,  whether  an 

built  on  categories  or  general  forms.     His  tranfcemlental  oath  would   be  p  ffible  and  obligatory  if  one  were  to 

aftbetic,  which,  according  to  Dr  Willich,   is  the  know-  make  it  thuc — I  fwear  on  the  fuppofition  that  God  exifls. 

ledge  a  priori  of  the  rules  of  fenfation,   feems  to  be  a  It  is  extremely  piobable  (fays  he),  that  aUJincere  oaths, 

contradictory  expreffion,  as  it  implies  that  a  man  may  taken    with    re/leflion,   have    been   taken    in  no    other 

know  the  laws  of  fenfation,  without  paying  the  fmalleft  fenfe  !" 

attention  to  the  organs  of  fenfe.  It  is  not  our  intention  to  plunge  deeper  into  this 

That  we  know  objects  only  by  the  manner  in  which  miie  of  atheifm,  or  to  enter  into  a  formal  confutation 

they  affect  us  and  not  as  they  are  in  themfelves,  is  a  of  the  deteftatle  doctrines  which  have  been  dragged 

truth  admitted,  we  believe,  by  all  philosophers,  and  from  its  bottom.  Enough  has  been  faiJ  elfewhere  to 
certainly  by  Locke  and  Reid  ;  but  when  Kant  fays  convince  the  theoretical  reafon  of  the  found  minds  of 
that  we  know  nothing  of  the  reality  of  the  obj-:cls  our  countrymen  of  the  exiltence  of  one  omn;p  sent,  in- 
which  affect  our  fenfes,  he  feems  to  be  fingulafly  para*  finitely  wife,  and  perfectly  good  Being,  the  author  and 
doxical.  Berkeley  himfelf,  the  moft  ingenious  idealift  upholder  of  all  things  (See  Encycl.  Metaphysics, 
perhaps  that  ever  wrote,  contends  ftrenuoufly  for  the  Part  III.  Chap.  vi.  and  Theology,  Part  I.  Sect.  1.). 
exiftence  of  a  caufe  of  our  fenfations  diftinct  from  our     It  may  not,  however,  be  altogether  uleleis  to  point  out 

to 
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to  the  reader  how  completely  Kant  confutes  himfelf,  Kant's  political  opinions  are  faid  to  be  tolerably  mo-        *§ 

even  in  the  fhort  abftract  that  we  have  given  of  his  derate,  though  he  betrays,  what  we  mull  think,  an  ab-Hlsnior*" 

47         fyftem.  fur"d  confidence  in  the  unlimited  perfetlibility  of  the  hu-  ^^ant. 

Kant  con-        Among  his  categories,  or  fundamental  ideas,  which  man  mind.     On  his  morality  our  valued  correfpondent 

futes  him-   are  necejfarily  formed  in  the  mind,  he  exprefsly  reckons  has  beftowed  a  much  larger  fhare  of  his  approbation 

caufe  and  effefl  :  but  in  various  articles  of  this  work,  it  than  we  can  allow  it  of  ours.     Kantfeems  to  contend, 

has  been  proved  beyond  the  poffibility  of  contradiction,  that  the  actions  of  men  fhould  be  directed  to  no  end 

that  no  fen  fib  le  object  is  the  true  metaphyseal  caufe  of  whatever;  for  he  exprefsly  condemns,  as  an  end  of  ac- 

any  one  event  in  nature;  and  indeed  Kant  himfelf  is  at  tion,  the  purfuit  either  of  our  own  happinefs  or  of  the 

much  pains  to  (hew  that  his  categories  or  ideas  a  priori  happinefs  of  others,  whether  temporal  or  eternal ;  but 

are  not  ideas  of  fenfation.     There  muft,  therefore,  upon  actions  performed  for  no  purpofe  are  furely  indications 

his  own  principles,  be  caufes  which  are  not  the  objects  of  the  very  eflence  of  folly.     Such  actions  are  indeed 

ot  fenfe  or  experience ;  and  by  tracing  thefe  caufes  back-  impoffible  to  beings  endowed  with  reafon,  paffions,  and 

ward,  if  there  be  a  iucceffion  of  them,  we  muft  arrive  appetites  ;  for  if  there  be  that  beauty  in  abftract  virtue, 

at  one  felf-exiftent  caufe,  by   a  demonftration  as  com-  for  which  Kant  and  the  Stoics  contend,  it  cannot  be 

plete  as  that  by  which  Euclid  proves  the  equality  of  but  that  the  virtuous  man  muft  feel  an  internal  pleafure 

the  three  angles  of  a  plane  triangle  to  two  right  angles,  when  he  performs  a  virtuous  action,  or  reflects  upon  his 

We  have  no  other  evidence  for  the  truth  of  geometrical  pad  conduct.     He  who  makes  his  temporal  intereft  the 

axioms  than  the  laws  of  human  thought,  which  compel  fole  rule  of  his  conduct,  has  indeed  no  pretentions  to 

us  to  perceive  the  impoffibility  of  fuch  propofitions  be-  the  character  of  a  virtuous  man  ;  but  as  the  morality 

ing  falie.     According  to  our  philofopher,  we  have  the  of  the  gofpel  has  always  appeared  to  us  fufficiently  pure 

very  fame  evidence  tor  the  reality  of  caufes  and  effects  and  difinterefted,  we  think  a  man  may,  without  devia- 

which  are  not  the  objects  of  fenfe.     The  confequence  ting  into  vice,  have  relpect  unto  "  the  recompence  of 

is  obvious.  future  reward." 
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PHOSPHORUS  (See  Chemistry-//;^,  Supple- 
ment.) has  lately  been  employed  as  a  medicine  by  Al- 
phonfus  Leroi,  profeffor  at  the  Medical  School  at  Paris. 
Its  effects,  in  a  variety  of  cafes,  are  thus  described  in 
the  Bulletin  de  la  Societe  Phi.'omatique,  1798. 

1.  Phofphorus  adminiftered  internally  in  confump- 
tive  difeafes  appear^  to  give  a  certain  degree  of  activity 
to  life,  and  to  revive  the  patients,  without  railing  their 
pulfe  in  the  fame  proportion.  The  author  relates  fe- 
veral  instances  that  occurred  to  him  in  the  courfe  of  his 
practice;  one  of  which  is  as  follows:  Being  called  to  at- 
tend a  woman,  at  the  point  of  death,  who  was  quite 
worn  out  by  a  confumptive  diforder,  with  which  fhe 
had  been  afflicted  for  three  years,  in  compliance  with 
the  earned  defire  of  her  hufband,  who  requefted  him  to 
give  her  fome  medicine,  he  compofed  one  of  a  portion 
of  fyrup  diluted  with  water, , in  which  a  few  fticks  of 
phofphorus  had  been  kept.  Next  day  the  woman  found 
herfelf  much  better.  She  was  revived  for  a  few  days ; 
and  did  not  die  till  about  a  fortnight  after. 

2.  He  himfelf,  as  he  acknowledges,  was  fo  impru- 
dent as  to  take  two  or  three  grains  of  folid  phofphorus 
combined  only  with  treacle,  and  experienced  the  moft 
dreadful  iymptoms.  At  fir  ft  he  felt  a  burning  heat  in 
the  whole  region  of  the  ftomach.  That  organ  feemed 
to  be  filled  with  gas  which  efcaped  by  the  mouth.  Be- 
ing dreadfully  tormented,  he  tried  to  vomit,  but  in 
vain  ;  and  found  relief  only  by  drinking  cold  water  from 
time  to  time.  His  uneafy  fenfations  were  at  length  al- 
layed ;  but  next  morning  he  feemed  to  be  endowed 
with  an  aftonifhing  muicular  force,  and  to  be  urged 
with  an  almoft  irrefiftible  impulfe  to  try  its  energy. 
The  effect  of  this  medicine  at  length  ceafed,  adds  the 
author,  a  la  fuite  dhin  priapifme  'violent. 

3.  In  many  cafes  the  author  employed,  and  ftill  em- 
ploys, phofphorus  internally,  with  great  benefit,  to  re- 
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ftore  and  revive  young  perfons  exhaufted  by  excefles.  Phofpho- 
He  divides  the  phofphorus  into  very  fmall  particles,  by 
fhaking  it  in  a  glafs  filled  with  boiling  water.  He 
continues  to  fhake  the  bottle,  plunging  it  into  cold  wa- 
ter, and  thus  obtains  a  kind  of  precipitate  of  phofpho- 
rus, exceedingly  fine,  which  he  bruifes  (lowly  with  a 
little  oil  and  fugar,  or  afterwards  employs  as  liquid 
electuary,  by  diluting  the  whole  in  the  yolk  of  an  egg. 
By  means  of  this  medicine  he  has  effected  aftonifhing 
cures,  and  reftored  the  ftrength  of  his  patients  in  a  very 
fhort  time. 

4.  In  malignant  fevers  the  ufe  of  phofphorus  internal- 
ly, to  check  the  progrefs  of  gangrene,  has  fucceeded  be- 
yond expectation.     The  author  relates  feveral  inftances. 

5.  Pelletier  told  him,  that  having  left,  through  ne- 
gligence, fome  phofphorus  in  a  copper  bafon,  that  metal 
was  oxydated,  and  remained  fufpended  in  the  water. 
Having  thoughtlefsly  thrown  out  the  water  in  a  fmall 
court  in  which  ducks  were  kept,  thefe  animals  drank 
of  it,  and  all  died.  Mais  le  male  (fays  the  author) 
cowvrit  toutes  fes  femelles  jufque  au  dernier  inflant  de  fa 
vie.  An  obfervation  which  accords  with  the  effect  ex- 
perienced by  the  author. 

6.  The  author  relates  a  fact  which  proves  the  afto- 
nifhing divifibility  of  phofphorus.  Having  adminifter- 
ed to  a  patient  fome  pills,  in  the  compofition  of  which 
there  was  not  more  than  a  quitter  of  a  grain  of  phof- 
phorus, and  having  had  occafiop  afterwards  to  open 
the  body,  he  found  all  the  internal  parts  luminous  ;  and 
even  the  hands  of  the  perfon  who  had  performed  the 
operation,  though  wafhed  and  well  dried,  retained  a 
phofphoric  fplendor  for  a  long  time  after. 

7.  The  phofphoric  acid,  employed  as  lemonade,  has 
been  ferviceable  to  the  author  in  the  cure  of  a  great 
number  of  difeafes. 

8.  Leroi  allures  us  that  he  oxydated  iron  with  phof- 

phorus, 
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Phofphorus  phorus,  and  obtained,  by  the  common  means,  a  white 
oxyd,  almoft  irreducible,  which  he  thinks  may  be  em- 
ployed with  advantage  in  the  arts,  and  particularly  in 
painting  with  oil,  and  in  enamel,  inftead  of  the  white 
oxyd  of  lead.  This  white  oxyd  of  iron  occafioned 
violent  retchings  to  the  author,  who  ventured  to  place 
a  very  fmall  particle  of  it  on  his  tongue.  He  does  not 
hefitate,  therefore,  to  confider  this  oxyd  as  a  terrible 
poifon.  He  was  not  able  to  reduce  it  but  by  fixed 
alkali  and  the  glafs  of  phofphorus. 

9.  The  author  afferts  that,  by  means  of  phofpho- 
rus, he  decompofed  and  feparated  from  their  bafes  the 
fulphuric,  muriatic,  and  nitric  acids ;  that  by  help  of 
the  phofphoric  acid  he  tranfmuted  earths  ;  and  that 
with  calcareous  earth  he  can  make,  at  pleafure,  consi- 
derable quantities  of  magnefia.  He  declares,  that  to 
his  labours  on  phofphorus  he  is  indebted  for  proceffes 
by  which  he  effects  the  difilpation  (opere  la  frite)  of 
rubi.es  the  fufion  of  emeralds,  and  the  vitrification  of 
mercury. 

We  agree  with  the  editor  of  the  refpectable  Mifcel- 
Jany,*  from  which  we  have  immediately  taken  this 
article,  that  practitioners  will  do  well  to  ufe  their 
wonted  caution  in  the  application  of  fo  powerful  a  re- 
medy. Indeed  we  confider  it  as  fo  very  hazardous  a 
remedy,  that  we  had  refolved  to  make  no  ir<ention  of 
it,  till  we  found  it  transcribed  into  various  journals,  both 
foreign  and  dome  (lie,  and  thence  began  to  fufpeel  that 
we  might  be  accufed  of  culpable  negligence,  were  we 
to  pais  unnoticed  what  had  attracted  the  attention  of 
fo  many  of  our  fellow-labourers  in  the  field  of  fcience. 

Phosphorus,  in  aftronomy,  is  the  morning  (tar,  or 
the  planet  Venus,  when  (he  rifes  before  the  fun.  The 
Latins  call  it  Lucifer,  the  French  Etolle  de  berger,  and 
the  Greeks  Phofphorus. 

PHOTOMETER,  an  apparatus  for  meafuring  the 
intenfity  of  light,  and  likewife  the  tranfparency  of  the 
medium  through  which  it  paffes.  Inftrument;*  for  this 
purpofe  have  been  invented  by  Count  Rumford,  M. 
de  SauiTure,  that  eminent  mathematician  and  philo- 
fopher  Mr  John  Leflie,  and  others.  We  (hall  content 
ourfelves  with  defcribing  in  this  place  the  photometer  of 
Count  Rumford,  and  the  inftrument  to  which  Saufiure 
gives  the  name  of  diaphanometer .  Mr  Lethe's  is  indeed 
the  fimpleft  inftrument  of  the  kind  of  which  we  have 
anywhere  met  with  a  defcription  ;  but  it  meafures  only 
the  momentary  intenfities  of  light :  and  he  who  wilhes 
to  be  informed  of  its  conftruction,  will  find  that  informa- 
tion in  the  third  volume  of  Nicholfon's  Philofophical 
Journal. 

Count    Rumford,    when   making    the  experiments 
which  we    have    noticed   in   the   article    Lamp    (Sup- 
plement), was    led,  ftep  by    ftep,   to    the   conftruction 
of  a   very  accurate  photometei ,  in  which  the  fhadows, 
inftead   of    being    thrown    upon   a  paper  fpread  out 
upon  the  wainfcot,  or  fide  of  the  room,  are  projected 
upon  the  infide  of  the  back  part  of  a  wooden  box,  7-J 
inches  wide,   10^  inches  long,  and  3^  inches  deep,  in 
the  clear.       The  light  is  admitted  into  it  through  two 
horizontal  tubes  in  the  front,  placed  fo  as  to  form  an 
angle  of  6o°  ;  their  axes  meeting  at  the  centre  of  the 
field  of  the  inftrument.     In  the  middle  of  the  front  of 
the  box,  between  thefe  two  tubes,  is  an  opening  thro' 
Plate  XLI.  which  is  viewed  the  field  of  the  photometer  (See  fig. 
I.).     This  field  is  formed  of  a  piece  of  white  paper, 


which  is  not  faftened  immediately  upon  the  infide  of  Photome- 
the  back  of  the  box,  but  is  pafted  upon  a  fmall  pane 
of  very  fine  ground  glafs  ;  and  this  glafs,  thus  covered, 
is  let  down  into  a  groove,  made  to  receive  it,  in  the 
back  of  the  box.  The  whole  infide  of  the  box,  except 
the  field  of  the  inftrument,  is  painted  of  a  deep  black 
dead  colour.  To  the  under  part  of  the  box  is  fitted  a 
ball  and  focket,  by  which  it  is  attached  to  a  ftand 
which  fupports  it ;  and  the  top  or  lid  of  it  is  fitted 
with  hinges,  in  order  that  the  box  may  be  laid  quite 
open,  as  often  as  it  is  necelTary  to  alter  any  part  of  the 
machinery  it  contains. 

The  Count  had  found  it  very  inconvenient  to  com- 
pare two  fhadows  projected  by  the  fame  cylinder,  as 
thefe  were  either  necelfarily  too  far  from  each  other  to 
be  compared  with  certainty,  or,  when  they  were  near- 
er, were  in  part  hid  from  the  eye  by  the  cylinder.     To 
remedy  this  inconvenience,  he  now  makes  ufe  of  two 
cylinders,  which  are  placed  perpendicularly  in  the  bot- 
tom of  the  box  juft  defcribed,  in  a  line  parallel  to  the 
back  part  of  it,  diftant  from  this  back  2~  inches,  and 
from  each  other  3   inches,  meafuring  from  the  centres 
of  the  cylinders ;  when  the  two  lights  made  ufe  of  in 
the  experiment  are  properly  placed,  thefe  two  cylinders 
project  four  (hadows  upon  the  white  paper  upon  the  in- 
fide of  the  back  pait  of  the  box,  or  the  field  of  the  in- 
ftrument ;  two  of  which  (hadows  are  in  contact,  pre- 
cifely  in  the  middle  of  that  field,  and  it  is  thefe  two 
alone  that  are  to  be  attended  to,     To  prevent  the  at- 
tention being  diftracted  by  the  prefence  of  unneceftary 
objects,  the  two  outfide  fhadows  are  made  to  difappear  ; 
which  is  done  by  rendering  the  field  of  the  inftrument 
fo  narrow,  that  they  fall  without  it,  upon  a  blackened 
furface,  upon  which  they  are  not  viable.     If  the  cy- 
linders be  each  ~  of  an  inch  in  diameter,  and  2Tz<y  inches 
in  height,  it  will  be  quite  fufficient  that  the  field  be 
z^rs  inches  wide  ;  and  as  an  unneceffary  height  of  the 
field  is  not  only  ufelefc,  but  difadvantageous.  as  a  large 
furface  of  white  paper  not  covered  by  the  (hadows  pro- 
duces too  ftrong  a  glare  of  light,  the  field  ought  not  to 
be  more  than  ^  or"  an  'ncn  higher  than  the  tops  of 
the  cylinders.     That  its  dimenfions,  however,  may  be 
occafion  tlly  augmented,   the  covered  glafs  fliould  be 
made  54  inches  long,  and  as  wide  as  the  box  is  deep, 
viz.  3^  inches;  fince  the  field  of  the  inftrument  can  be 
reduced  to  its  proper  fize  by  a  fcreen  of  black  pafteboard, 
interpofed  before  the  anterior  fuiface  of  this  covered 
glafs,  and  refting  immediately  upon  it.     A  hole  in  this 
pafteboard,  in  the  form  of  an  oblong  fquare,  ix"o-  inch 
wide,  and  two  inches  high,  determines  the  dimenfions, 
and  forms  the  boundaries  of  the  field.     This  fcreen 
(hould  be  large  enough  to  cover  the  whole  infide  of  the 
back  of  the  box,  and  it  may  be  fixed  in  its  place  by 
means  of  grooves  in  the  fides  of  the  box,  into  which  it 
may  be  made  to  enter.     The  pofition  of  the  opening 
above-mentioned  is  determined  by  the  height  of  the 
cylinders  ;  the  top  of  it  being  T^-  of  an  inch  higher 
than  the  tops  of  the  cylinders ;  and  as  the  height  of  it 
is  only  two  inches,  while  the  height  of  the  cylinders  is 
2~  inches,  it  is  evident  that  the  fhadows  of  the  lower 
parts  of  the  cylinders  do  not  enter  the  field.     No  in- 
convenience arifes  from  that  circumftance  ;  on  the  con- 
trary, feveral  advantages  are  derived  from  that  arrange- 
ment. 

That  the  lights  may  be  placed  with  facility  and  pre- 

cifion, 
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Photome-  clfion,  a  fine  black  line  is  drawn  through  the  middle  of  photometer,  except  the  field,  fliculd  be  Well  painted  of  Photome- 
ter. the  field,  from  the  top  to  the  bottom  of  it,  and  another  a  deep  black  dead  colour.  ttr- 
(horizontal)  line  at  right  angles  to  it,  at  the  height  of  In  order  to  move  the  lights  to  and  from  the  photo- 
the  top  of  the  cylinders>  When  the  tops  of  the  fha-  meter  with  greater  eafe  and  precifion,  the  obfcrver 
dows  touch  this  laft  mentioned  line,  the  lights  are  at  a  fhould  provide  two  long  and  narrow,  but  very  flrong 
proper  height ;  and  farther,  when  the  two  fhadows  are  and  fteady,  tables;  in  the  middle  of  each  of  which 
in  contact  with  each  other  in  the  middle  of  the  field*  there  is  a  ftraight  groove,  in  which  a  Aiding  carriage, 
the  lights  are  then  in  their  proper  directions.  upon  which   the  light  is  placed,   is  drawn  along  by 

We  have  faid  that  the  cylinders,  by  which  the  fha-  means  of  a  cord  which  is  fattened  to  it  before  and  be- 

dows  are  projected,  are  placed  perpendicularly  in  the  hind,  and  which,  paffing  over  pulleys  at  each  end  of 

bottom  of  the  box  ;  but  as  the  diameters  of  the  fhadows  the  table,  goes  round  a  cylinder  ;  which  cylinder  is  fur- 

df  thefe  cylinders  vary  in  fome  degree,  in  proportion  as  niflied  with  a  winch,  and  is  fo  placed,  near  the  end  of 

the  lights  are  broader  or  narrower,  and  as  they  are  the  table  adjoining  the  photometer,  that  the  obfeiver 

brought  nearer  to  or  removed  farther  from  the  photo-  can  tarn  it  about,  without  taking  his  eye  from  the  field 

meter,  in  order  to  be  able  in  all  cafes  to  bring  thefe  fha-  of  the  inftrument. 

dows  to  be  of  the  fame  diameter,  which  is  very  advan-  Many  advantages  are  derived  from  this  arrangement : 
tageous,  in  order  to  judge  with  greater  facility  and  cer-  Firft,  the  obierver  can  move  the  lights  as  he  finds  ne- 
tainty  when  they  are  of  the  fame  denfity,  the  Count  ceffary,  without  the  help  of  an  affiftant,  and  even  with- 
renders  the  cylinders  moveable  about  their  axes,  and  out  removing  his  eye  from  the  fhadows  ;  fecondly,  each 
adds  to  each  a  vertical  wing  44  of  an  inch  wide,  TV  of  light  is  always  precifely  in  the  line  of  direction  in  which 
an  inch  thick,  and  of  equal  height  with  the  cylinder  it  ought  to  be,  in  order  that  the  fhadows  may  be  in 
itfelf,  and  firmly  fixed  to  it  from  the  top  to  the  bot-  contact  in  the  middle  of  the  vertical  plane  of  the  pho- 
tom.  This  wing  commonly  lies  in  the  middle  of  the  tome;er  ;  and,  thirdly,  the  Aiding  motion  of  the  lights 
fhadow  of  the  cylinder,  and  as  long  as  it  remains  in  that  being  perfectly  foft  and  gentle,  that  motion  produces 
fituation  it  has  no  effect  whatever;  but  when  it  is  ne-  little  or  no  effect  upon  the  lights  themfelves,  either  to 
ceffary  that  the  diameter  of  one  of  the  fhadows  be  in-  increafe  or  diminifh  their  brilliancy, 
creafed,  the  correfponding  cylinder  is  moved  about  its  Thefe  tables  mud  be  placed  at  an  angle  of  60  de- 
axis,  till  the  wing  juft  defcribed,  emerging  out  of  the  grees  from  each  other,  and  in  fuch  a  fituation,  with  re- 
fhadow,  and  intercepting  a  portion  of  light,  brings  the  fpect  to  the  photometer,  that  lines  drawn  through  their 
fhadow  projected  upon  the  field  of  the  inftrument  to  middles,  in  the  direction  of  their  lengths,  meet  in  a 
be  of  the  width  or  diameter  required.  In  this  opera-  point  exactly  under  the  middle  of  the  vertical  plane  or 
tion  it  is  always  neceffary  to  turn  the  cylinder  outwards,  field  of  the  photometer,  and  from  that  point  the  diftan- 
or  in  fuch  a  manner  that  the  augmentation  of  the  ces  of  the  lights  are  meafured  ;  the  fides  of  the  table? 
width  of  the  fhadow  may  take  place  on  that  fide  of  it  being  divided  into  Englifh  inches,  and  a  vernier,  ftiew- 
which  is  oppofite  to  the  fhadow  correfponding  to  the  ing  tenths  of  inches,  being  fixed  to  each  of  the  Aiding 
other  light.  The  neceffity  for  that  precaution  will  ap-  carriages  upon  which  the  lights  are  placed,  and  which 
pear  evident  to  any  one  who  has  a  juft  idea  of  the  in-  are  fo  contrived  that  they  may  be  raifed  or  lowered  at 
ftrument  in  queftion,  and  of  the  manner  of  making  ufe  pleafure  ;  fo  that  the  lights  may  be  always  in  a  hori- 
ofit.  They  are  turned  likewife  without  opening  the  zontal  line  with  the  tops  of  the  cylinders  of  the  photo- 
box,  by  taking  hold  of  the  ends  of  their  axes,  which  meter, 
project  below  its  bottom.  In  order  that  the  two  long  and  narrow  tables  or  plat* 

As  it  is  abfolutely  neceffary  that  the  cylinders  fhould  forms,  juft  defcribed,  may  remain  immoveable  in  their 

conftantly  remain  precifely  perpendicular  to  the  bottom  proper  pofitions,  they  are  both  firmly  fixed  to  the  ftand 

of  the  box,  or  parallel  to  each  other,  it  will  be  beft  to  which  fupports  the  photometer  ;  and,  in  order  that  the 

conff  ruct  them  of  brafs ;  and,  inftead  of  fixing  them  im-  motion  of  the  carriages  which  carry  the  lights  may  be 

mediately  to  the  bottom  of  the  box  (which,  being  of  as  foft  and  gentle  as  poffible,  they  are  made  to  Aide 

wood,  may  warp),  to  fix  them  to  a  ftrong  thick  piece  upon  parallel  brafs  wires,  9  inches  afunder,  about  T"-^  of 

of  well-hammered  plate  brafs  ;  which  plate  of  brafs  may  an  inch  in  diameter,  and  well  polifhed,  which  are  ftretch- 

be  afterwards  fattened  to  the  bottom  of  the  box  by  ed  out  upon  the  tables  from  one  end  to  the  other, 
means  of  one  ftrong  fcrew.     In  this  manner  two  of  the        The  (tructure  of  the  apparatus  will  be  clearly  under- 

Count'-s  beft  inftruments  are  conltructed  ;  and,  in  order  flood  by  a  bare  inflection  of  Plate  XLI.  where  fig.   1. 

to  fecure  the  cylinders  ft  ill  more  firmly  in  their  vertical  is  a  plan  of  the  infide  of  the  box,  and  the  adjoining 

pofitions,  they  are  furnifhed  with  broad  fiat  rings,  or  parts  of  the  photometer.     Fig.  2.  Plan  of  the   two 

projections,  where  they  reft  upon  the  brafs  plate  ;  which  tables  belonging  to  the  photometer.     Fig.  3.  The  box 

rings  are  T\j-  of  an  inch  thick,  and  equal  in  diameter  to  of  the  photometer  on  its  ftand.     Fig.    4.  Elevation  of 

the  projection  of  the  wing  of  the  cylinder,  to  the  bot-  the  photometer,  with  one  of  the  tables  and  carriages, 
torn  of  which  they  afford  a  firm  fupport.     Thefe  cy-         Having  fufficiently  explained  all  the  effential  parts 

linders  are  likewife  forcibly  puflied,  or  rather  pulled,  of  this  photometer,  it  remains  for  us  to  give  fome  ac- 

againft  the  brafs  plate  upon  which  they  reft,  by  means  count  of  the  precautions  neceffary  to  be  obferved  in 

of  compreffed  fpiral  fprings  placed  between  the  under  ufing  it.     And,  firft,  with  refpect  to  the  diftance  at 

fide  of  that  plate  and  the  lower  ends  of  the  cylinders,  which  lights,    whofe  intenfuies  are  to   be  compared, 

Of  whatever  material  the  cylinders  be  conftructed,  and  fhould  be  placed  from  the  field  of  the  inftrument,  the 

whatever  be  their  forms  or  dimenfions,  it  is  abfolutely  ingenious  and  accurate  inventor  found,  that  when  the 

neceffary  that  they,  as  well  as  every  other  part  of  the  weakeft  of  the  lights  in  queftion  is  about  as  ftrong  as  a 

Supel.  Vol.  III.  [  B  ]  common 
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common  wax-candle,  that  light  may  mod  advantageouf-  diftance,  in  inches,  from  the  field,  when  the  fhadows  Photome- 

ly  be  placed  from  30  to  36  inches  from  the  centre  of  the  correfponding  to  this  light,  and  that  correfponding  to 

field  ;  and  when  it  is  weaker  or  ftronger,  proportionally  the  celeftial  luminary  in  queftion,  are  found  to  be  of 

nearer  or  farther  off.     When  the  lights  are  too  near,  equal  denfities  and   putting  z  =  the  intenfity  of  the 

the  fhadows  will  not  be  well  defined  ;  and  when  they  rays  of  the  luminary  at  the  furface  of  the  earth,,  the  re- 

fult  of  the  experiment  may  be  expreffed  thus,  *  =  — ; 

f 
or  the  real  value  of  a  being  determined  by  a  particular 
experiment,  made  exprefsly  for  that  purpofe  with  the 
ftandard-lamp  that  value  may  be  written  inftead  of  it. 


are  too  far  off,  they  will  be  too  weak. 

It  will  greatly  facilitate  the  calculations  neceffary  in 
drawing  conclufions  from  experiments  of  this  kind,  if 
fome  fteady  light,  of  a  proper  degree  of  ftrength  for 
that  purpofe,  be  affumed  as  a  ftandard  by  which  all 


others  may  be  compared.     Our  author  found  a  good  When  the  ftandard-lamp  itfelf  is  made  ufe  of,  inftead 

Argand's  lamp  much  preferable  for  this  purpofe  to  any  of  the  iamp  c>  then  the  value  of  A  will  be  u 

other  lamp  or  candle  whatever.     As   it  appears,  he  The  Count>s  firft  attempts  with  his  photometer  were 

fays,  from  a  number  of  experiments,  that  the  quantity  t0  determine  how  far  it  might  be  poffible  to  afcertain 

of  l.ght  em.tted  by  a  lamp,,  wnich  burns  in  the  fame  by  dire(5t  experiments,  the  certainty  of  the  affumed  law 

manner  with  a  clear  flame,  and  without  f moke,  is  in  all  of  the  diminution  of  the  intenfity  of  the  light  emitted 

cafes  as  the  quantity  of  oil  confumed,  there  is  much  by  ium-,nous  bodies;  namely,   that  the  intenfity  of  the 

reafon  to  fuppofe,  that,  it  the  Argand's  lamp  be  fo  ad-  ij„ht  is  everywhere  as  the  fquares  of  the  diftances  from 


jufted  as  always  to  confume  a  given  quantity  of  oil  in  a 
given  time,  it  may  then  be  depended  on  as  a  juft  ftand- 
ard of  light. 

In  order  to  abridge  the  calculations  neceffary  in  thefe 
inquiries,  it  will  always  be  advantageous  to  place  the 
ftandard-lamp  at  the  diftance  of  100  inches  from  the 
photometer,  and  to  affume  the  intenfity  of  its  light  at 
its  fource  equal  to  unity  ;.  in  this  cafe  (calling  this  ftand- 
ard light  A,  the  intenfity  of  the  light  at  its  fource 
rzx  =  i,  and  the  diftance  of  the  lamp  from  the  field 
of  the  photometer  =  ;«  =  100J,  the  intenfity  of  the 

illumination  at  the  field  of  the  photometer  (  =  —7)  (See 


Lamp,  p.  323.  vol, 
by  the  fraction  ~~~ 


2.  in  this  Suppl.).  will  be  expreffed 
and  the  relative  inten- 


10000 » 


the  luminous  body  inverfely.  As  it  is  obvious  that  this- 
law  can  hold  good  only  when  the  light  is  propagated 
through  perfectly  transparent  fpaces,  fo  that  its  inten- 
fity is  weakened  merely  by  the  divergency  of  its  rays,, 
he  inftituted  a  fet  of  experiments  to  afcertain  the  tranf- 
parency  of  the  air  and  other  mediums. 

With  this  view,  two  equal  wax-candles,  well  trim- 
med, and  which  were  found,. by  a  previous  experiment,, 
to  burn  with  exactly  the  fame  degree  of  brightnefs, 
were  placed  together,  on  one  fide,  before  the  photome- 
ter, and  their  united  light  was  counterbalanced  by  the 
light.of  an  Argand's  lamp,  well  trimmed,  and  burning_ 
very  equally,  placed  on  the  other  fide  over  againft  them. 
The  lamp  was  placed  at  the  diftance  of  100  inches  from 
the  field  of  the  photometer,  and  it  was  found  that  the 
two  burning  candles  (which  were  placed  as  near  toge- 
ther  as  poffible,  without   their   flames   affecting  each 


fityof  any  other  light  which  is  compared  with  it,  may  be    other  by  the  currents  of  air  they  produced)  were  juft 
found  by  the  following  proportion :  Calling  this  light 
B,  putting y  —  its  intenfity  at  its  fource,  andn—  its 
diftance  from  the  field  of  the  photometer  expreffed  in 


y 

Englifh  inches,  as  it  is  -7  = 


—r,  as  was  fhewn  in  the 


m 


\  j 


article  Lamp  referred  to ;    or  inftead  of  — -,  writing 


its  value  —  T-o4<ro»  lt  W»M  De 


m- 

j  1  0.0.0  o  1 


and 


con- 


fequently  y  is  to  1  as  h1  is  to  10000;  or  the  intenfity 

of  the  light  B  at  its  fource,  is  to  the  intenfity  of  the    that  proportion  ought"acco'rding  to  the  affumed  theo 


able  to  counterbalance  the  light  of  the  lamp  at  the 
field  of  the  photometer,  when  they  were  placed  at  the 
diftance  of  60,8  inches  from  that  field.  One  of  the 
candles  being  now  taken  away  and  extinguifhed,  the 
other  was  brought  nearer  to  the  field  of  the  inftru- 
ment,  till  its  light  was  found  to  be  juft  able,  fingly,  to 
counterbalance  the  light  of  the  lamp ;  and  this  was 
found  to  happen  when  it  had  arrived  at  the  diftance  of 
43,4.  inches.  In  this  experiment,  as  the  candles  burnt 
with  equal  brightnefs,  it  is  evident  that  the  intenfities 
of  their  united  and  fingle  lights  were  as  2  to  1,  and  in 


ftandard  light  A  at  its  fource,as  thefquare  of  the  diftance 
of  v..  light  B  from  the  middle  of  the  field  of  the  inftru- 
ment,  expreffed  in  inches,,  is  to  ioqoo;  and  hence  it  is 

«2 

v  =  -% 

10000 

Or,  if  the  light  of  the  fun,  or  that  of  the  moon,  be- 
compared  with  the  light  of  a  given  lamp  or  candle  C, 
the  refuk  of  fuch  comparifon  may  beft  be  expreffed  in 
wordi,  by  faying,  that  the  light  of  the  celeftial  luminary 
in  queftion,  at  the  furface  of  the  earth,  or,  which  is  the 
fame  tiling,  at  the  field  of  the  photometer,  is  equal  to 
the  light  of  the  given  lamp  or  candle,  at  th;  diflance 
found  by  ih:  experiment  ;  or,  putting  a—  the  intenfity 
of  the  hght  of  this  lamp  C  at  its  fource,  and/>  =  its 


•' 


ry,  the  fquares  of  the  diftances,  60,8  and  43,4,  to  be  ^ 

and,  in  fact,    6o,8*  ==.  3696,64  is  to  43.4*=    1883,56 
as  2  is  to  1  very  nearly. 

Again,  in  another  experiment,  the.  diftances  were,. 
With  two  candles  =  54  inches.     Square  r=  2916 
With  one  candle  =  38,6         -  =  1489,96 

Upon  another  trial, 
With  two  candles  =  54,6  inches.     Square  =  2981,16 
With  one  candle  =  39,7  =  1576,09 

And,,  in  the  fourth  experiment, 
With  two  candles  =.58. 4  inches..    Square  =  3410,56 
With  one  candle  5=  4.2,2  -  -  rr  1780,84 

And,  taking  the  mean  of.  the  rcfults  of  thefi  four 
experiments, 

Squares 


ter- 
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Photottie-                                                           Squares  of  the  Diftances  the  combination  of  oxygen  with  any  combuftible  fub-  Photome- 
ter                                            With  two  Candles.    With  one  Candle.  ftance ?  See  Chemistry,  n°  293,  Suppl. 

In  the  Experiment  N°    1.  3696,64        —         1883,56  The  ingenious  author's  experiments  all  confpired  to 

N*   2.  2916              —        1489)96  (View  that  the  refiftance  of  the  air  to  light  is  too  incon- 

N°   3.   2981,16        —         1576*09  fiderable  to  be  perceptible,  and  that  the  aftumed  law  of 

N°  4.   3410,56        —        1780,84  the  diminution  of  the  intenfny  of  light  may  be  depend- 

ed  upon  with  fafety.    He  admits,  however,  that  means 

4)   13004.36              4)  6730,45  may  be  found  for  rendering  the  air's  refiftance  to  light 

apparent;  and  he  feems  to  have  thought  of  the  very 

Means     3251,09       and       1682,61  means  which  occurred  for  this  purpofe  to  M.  de  Saufc 

which  again  are  very  nearly  as  2  to  1.  fure. 

With   regard  to   thefe  experiments,  it  may  be  ob-  That  eminent  philofopher,  wifhing  to  afcerlain  the 

ferved,  that   were  the  refiftance  of  the  air  to  light,  or  tranfparency  of  the  atmofphere,  by  meafuring  the  di- 

the  diminution  of  the  light  from   the   imperfect  tranf-  ftances  at  which  determined  objeds  ceafe  to  be  vifible, 

parency  of  air,  fenfible  within  the  limits  of  the  incon-  perceived  at  once  that  his  end  would  be  attained,  if  lie 

fiderable   diftances  at  which   the  candles  were  placed  Should  find  objects  of  which  the  difappearance  might 

from   the  photometer,  in  that  cafe  the  diftance  of  the  be  accurately  determined.     Accordingly,  after  many 

two  equal  lights  united  ought  to  be,  to  the  diftance  of  trials,  he  found  that  the  moment  of  difappearance  can 

one  of  them  tingle,  in  a  ratio  lefs  than  that  of  the  fquare  be  obferved  with  much  greater  accuracy  when  a  black 

root  of  2  to  the  fquare  root  of  1.     For  if  the  intenfny  object  is  placed  on  a  white  ground,  than  when  a  white 

of  a  light  emitted  by  a  luminous  body,  in  a  /pace  void  object  is  placed  on  a  black  ground  ;  that  the  accuracy 

of  all  rejtftance,  be  diminished  in  the  proportion  of  the  was  ftill  greater  when  the  observation  was  made  in  the 

fquares  of  the  diftances,  it  muft  of  neceffity  be  dimi-  fun  than  in  the  (hade  ;  and  that  even  a  ftill  greater  de- 

nifhed  in  a  ftill  higher  ratio  when  the  light  paSfes  thro'  gree  of  accuracy  was  obtained,  when  the  white  fpace 

a  refifting  medium,  or  one  which  is  not  perfectly  tranf-  furrounding  a  black  circle,  was  itfelf  furrounded  by  a 

parent ;  and  from  the  difference  of  thofe  ratios,  name-  circle  or  ground  of  a  dark  colour.     This  laft  circum- 

ly,  that  of  the  fquares  of  the  diftances,  and  that  other  ftance  was  particularly  remarkable,  and  an  obfervation 

higher  ratio  found  by  the  experiment,  the  refiftance  of  quite  new. 

the  medium  might  be  afcertained.  This  he  took  much  If  a  circle  totally  black,  of  about  two  lines  in  dia« 

pains  to  do  with  refpect   to   air,  but  did  not  fucceed;  meter,  be  faftened  on  the  middle  of  a  large  meet  of  pa- 

the  tranfparency  of  air   being  fo  great,   that  the  dimi-  per  or  pafteboard,  and  if  this  paper  or  pafteboard  be 

nution  which  light  fuffers  in  palling   through   a  few  placed  in  fuch  a  manner  as  to  be  expofed  fully  to  the 

inches,  or  even  through  feveral  feet  of  it,  is   not  fen-  light  of  the  fun,  if  you  then  approach  it  at  the  diftance 

fible.  °f  three  or  four  feet,  and  afterwards  gradually  recede 

Having  found,  upon  repeated  trials,  that  the  light  of  from  it,  keeping  your  eye  constantly  directed  towards 
a  lamp,  properly  trimmed,  is  incomparably  more  equal  the  black  circle,  it  will  appear  always  to  decreafe  in 
than  that  of  a  candle,  whofe  wick,  continually  growing  fize  the  farther  you  retire  from  it,  and  at  the  diftance 
longer,  renders  its  light  extremely  fluctuating,  he  fub-  of  33  or  34  feet  will  have  the  appearance  of  a  pJint. 
ftituted  lamps  to  candles  in  thefe  experiments,  and  If  you  continue  ftill  to  recede,  you  will  fee  it  again  en- 
made  fuch  other  variations  in  the  manner  of  conducting  large  itfelf;  and  it  will  feem  to  form  a  kind  or  cloud, 
them  as  he  thought  bid  fair  to  lead  to  a  difcovery  of  the  darknefs  of  which  decreafes  more  and  more  accord- 
the  refiftance  of  the  air  to  light,  were  it  poffible  to  ren-  ing  as  the  circumference  becomes  enlarged.  The  cloud 
der  that  refiftance  fenfible  within  the  confined  limits  of  will  appear  ftill  to  increafe  in  fize  the  farther  you  re- 
his  machinery.  But  the  refults  of  them,  fo  far  from  af-  move  from  it;  but  at  length  it  will  totally  difappear. 
fording  means  for  afcertaining  the  refiftance  of  the  air  The  moment  of  the  difappearance,  however,  cannot  be 
to  light,  do  not  even  indicate  any  refiftance  at  all;  on  accurately  afcertained  ;  and  the  more  experiments  were 
the  contrary,  it  might  almoft  be  inferred,  from  fome  of  repeated  the  more  were  the  refults  different. 
them,  that  the  intenfity  of  the  light  emitted  by  a  lu-  M.  de  Sauifure,  having  reflected  for  a  long  time  on 
minous  body  in  air  is  diminished  in  a  ratio  lefs  than  that  the  means  of  remedying  this  inconveniency,  favv  clear- 
of  the  fquares  of  the  diftances  ;  but  as  fuch  a  conclu-  ly,  that,  as  long  as  this  cloud  took  place,  no  accuracy 
fion  would  involve  an  evident  abfurdity,  namely,  that  could  be  obtained  ;  and  he  discovered  that  it  appeared 
light  moving  in  air,  its  abfolute  quantity,  inftead  of  be-  in  confequence  of  the  contraft  formed  by  the  white 
ing  diminished,  actually  goes  on  to  increafe,  that  con-  parts  which  were  at  the  greateft  diftance  from  the  black 
clufion  can  by  no  means  be  admitted.  circle.     He  thence  concluded,  that  if  the  ground  was. 

Why  not?  Theories  muft  give  place  to  fadts  ;  and  left  white  near  this  circle,  and  the  parts  of  the  pafte- 

if  this  fact:  can  be  fairly  afcertained,  inftead  of  rejecting  board  at  the  greateft  diftance  from  it  were  covered  with 

the  conclusion,  we  ought  certainly  to  rectify  our  no-  a  dark  colour,  the  cloud  would  no  longer  be  vifible,  or 

tions  of  light,  the  nature  of  which  we  believe  no  man  at  leaft  almoft  totally  difappear. 

fully  comprehends.      Who   can  take  it  upon  him  to  This  conjecture  was  confirmed  by  experiment.     M. 

fay,  that  the  fubftance  of  light  is  not  latent  in  the  at-  de  Sauifure  left  a  white  fpace  around  the  black  circle 

mofphere,  as  heat  or  caloric  is  now  acknowledged  to  be  equal  in  breadth  to  its  diameter,  by  placing  a  circle  of 

latent,  and  that  the  agency  of  the  former  is  not  called  black  paper  aline  in  diameter  on  the  middle  of  a  white 

forth  by  the  paffage  of  a  ray  through  a  portion  of  air  circle  three  lines  in  diameter,  fo  that  the  black  circle 

as  the  agency  of  the  latter  is  known  to  be  excited  by  was  only  furrounded  by  a  white  ling  a  line  in  breadth. 

[B  2  ]  The 


ter. 
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Photomc-   The  whole  was  parted  upon  a  green  ground.     A  green  and  parallel  to  each  other,  fo  that  they  may  be  both  il- 

colour  was  chofen,  becaufe  it  was  dark  enough  to  make  luminated  in  an  equal  degree  by  the  fun ;  and  if  the  at- 

the  cloud  difappear,  and  the  eafieft  to  be  procured.  mofphere,  at  the  moment  when  the  experiment  is  made, 

The  black  circle,  furrounded  in  this  manner  with  be  perfectly  tranfparent,  the  circle  of  the  large  fquare 

while  on  a  green  ground,  difappeared  at  a  much  lefs  dif-  which  is  twelve  times  the  fize  of  the  other,  mult  be 

tance  than  when  it  was  on  a  white  ground  of  a  large  fize.  feen  at  twelve  times  the  diftance.     In  M.  de  Sauffure's 

If  a  perfectly  black  circle,  a  line  in  diameter,  be  experiments  the  fmall  circle  difappeared  at  the  diftance 

pafted  on  the  middle  of  a  white  ground  expofed  to  the  of  314  feet,  and  the  large  one  at  the  diftance  of  3588 

open  light,  it  may  be  obferved  at  the  diftance  of  from  feet,  whereas  it  fhould  have  difappeared  at  the  diftance 

44  to  45  feet;  but  if  this  circle  be  furrounded  by  a  of  3768.    The  atmofphere,  therefore,  was  not  perfect- 

whice  ring  a  line   in  breadth,    while  the  reft  of  the  ly  tranfparent.    This  arofe  from  the  thin  vapours  which 

ground  is  green,  all  fight  of  it  is  loft  at  the  diftance  of  at  that  time  were  floating  in  it.     M.  de  Sauflure,  as 

only  15!  feet.  we  have  obferved,  calls  his  inftrument  a  diaphanometer  ; 

According  to  thefe  principles  M.  de  Sauflure  deli-  but  as  itanfvvers  one  of  the  purpofes  of  a  photometer, 

neated  feveral  black  circles,  the  diameters  of  which  in-  we  truft  our  readers  will  not  confider  this  account  of  it 

creafed  in  a  geometrical  progreffion,  the  exponent  of  as  a  digreffion. 

which  was  \.  His  fmalleft  circle  was  ~  or  o'2  of  a  To  return  to  Count  Rumford.  From  a  number  of 
line  in  diameter  ;  the  fecond  0*3  ;  the  third,  0-45  ;  and  experiments  made  with  his  photometer,  he  found  that, 
fo  on  to  the  fixteenth,  which  was  87*527,  or  about  7  by  paffing  through  a  pane  of  fine,  clear,  well  polifhed 
inches  3!  lines.  Each  of  thefe  circles  was  furrounded  glafs,  fuch  as  is  commonly  made  ufe  of  in  the  conftruc- 
by  a  white  ring,  the  breadth  of  which  was  equal  to  the  tion  of  looking-glafles,  light  lofes  ,1973  of  its  whole 
diameter  of  the  circle,  and  the  whole  was  pafted  on  a  quantity,  /.  e.  of  the  quantity  which  impinged  on  the 
green  ground.  glafs  j  that  when  light  is  made  to  pafs  through  two 
M.  de  Sauflure,  for  his  experiments,  felected  a  ftraight  panes  of  fuch  glafs  ftanding  parallel,  but  not  touching 
road  or  plain  of  about  1200  or  1500  feet  in  ctrcumfer-  each  other,  the  lofs  is  ,3184  of  the  whole  ;  and  that  in 
ence,  which  towards  the  north  was  bounded  by  trees  or  paffing  through  a  very  thin,  clear,  colourlefs  pane  of 
an  afcent.  .Thofe  who  repeat  them,  however,  muftpay  window  glafs,  the  lofs  is  only  ,1263.  Hence  he  infers 
attention  to  the  following  remarks :  When  a  perfon  that  this  apparatus  might  be  very  ufefully  employed  by 
retires  backwards,  keeping  his  eye  conftantly  fixed  on  the  optician,  to  determine  the  degree  of  tranfparency 
the  pafteboard,  the  eye  becomes  fatigued,  and  foon  of  glafs,  and  direct  his  choice  in  the  provifion  of  that 
ceafes  to  perceive  the  circle;  as  foon  therefore  as  it  important  article  of  his  trade.  The  lofs  of  light  when 
ceafes  to  be  diftinguifhable,  you  muft  fuffer  your  eyes  reflected  from  the  very  beft  plain  glafs  mirror,  the  au- 
to reft;  not,  however,  by  fhutting  them,  for  they  thor  afcertained,  by  five  experiments,  to  be  yd  of  the 
would  when  again  opened  be  dazzled  by  the  light,  but  whole  which  fell  upon  the  mirror, 
by  turning  them  gradually  to  fome  lefs  illuminated  ob-  PIANKASHAWS,  or  Pyankijhas,  Vermillions  and 
ject  in  the  horizon.  When  you  have  done  this  for  Mafcor.tlns,  are  tribes  of  Indians  in  the  N.  W.  Terri* 
about  half  a  minute,  and  again  directed  your  eyes  to  tory,  who  refide  on  the  Wabafh  and  its  branches,  and 
the  'pafteboard,  the  circle  will  be  again  vifible,  and  you  Illinois  river.  Tnefe  with  the  Kickapoos,  Mufquilons  and 
muft  continue  to  recede  till  it  difappear  once  more.  You  Ouiatanons,  could  together  furnifh  about  1000  warriors, 
muft  then  let  your  eyes  reft  a  fecond  time  in  order  to  20  years  ago. — Morse. 

look  at  the  circle  again,  and  continue  in  this  manner  till         PIANKATUNK,  a  fmall  river  of  Virginia,  which 

the  circle  becomes  actually  invifible.  empties  eaftward  into  Chefapeak  Bay,  oppofite  Gwin's 

If  you  wifli  to  find  an  accurate  expreffion  for  the  Ifland.    It  is  navigable  8  miles  for  fmall  craft. — ib. 
want  of  tranfparency,  you  muft  employ  a  number  of        PIANO  forte,  otherwife  called  Forte  Piano,  a 

circle?,  the  diameters  of  which  increafe  according  to  a  well  known  mufical  inftrument,  of  which  we  need  make 

certain  progreffion  ;  and  a  companion  of  the  diftances  no  apology  for  confidering  the  peculiarities  with  fome 

at  which  they  difappear  will  give  the  law  according  to  attention.     If  we  look  on  mufic  from  no  higher  point 

which  the  tranfparency  of  the  atmofphere  decreafes  at  of  view  than  as  the  laborum  dulce  knimen,  the  innocentj 

different  di-fiances.  .    If  you  wifh  to  compare  the  tran-  thefoothingj  the  cheering  fweetener  of  toil,  we  muft  ac- 

fparency  of  the  atmofphere  on  two  days,  or  in  two  dif-  knowledge  that  it  is  far  from  being  the  meaneft  of  thofe 

ferent  places,  two  circles  will  be  fufficient  for  the  expe-  enjoyments  with  which  the  Bountiful  Father  of  Men  has 

iiment.  embellifhed  this  fcene  of  our  exiftence.     But  there  is  a 

-  '  According  to  thefe  principles,  M.  de  Sauffure  caufed  fcience  in  mufic,  independent  of  that  artificial  half  ma- 

to  be  prepared  a  piece  of  white  linen  clodi  eight  feet  thematical  doctrine  which  we  have  contrived  to  unite 

fquare.     In    the  middle  of  this  fquare  he  fewed  a  per-  with  it,  and  which  really  enables  us  to  improve  pure 

feet  circle,    two  feet  in  diameter,    of  beautiful    black  mufical  pleafure.     Hence  in  the  Englifh  universities 

wool  ;  around  this  circle  he  left  a  white  iing  two  feet  degrees  are  conferred  in  mufic. 

in  breadth,  and  the  reft  of  the  fquare  was  covered  with         The  voice  is  the  original  mufical  inftrument,  and  all 

pale  green.     In  the'like  manner,  and  of  the  fame  ma-  others  are  but  imitations.     The  voice  of  man  obeys  the 

impulfe  of  the  heart  with  wonderful  promptitude,  and 
(till  more  wonderful  accuracy.  A  very  coarfe  ear  is 
hurt  by  an  error  in  its  tone,  amounting  to  what  is  called 
a  comma,  A  very  limited  voice  can  execute  melodies  ex- 
tending to  12  notes,  or  an  octave  and  a  .fifth.    The  mo- 

If  two  fquares  of  this  kind  be  fufpended  vertically  tion  of  the  glottis  between   thefe  extremes  does  not 

amount 
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Forte. 


terials,  he  prepared  another  fquare  ;  which  was,  how- 
ever equal  to  only  T\  of  the  fize  of  the  former,  fo  that 
each  fide  of  it  was  8  inches;  the  black  circle  in  the 
middle  was  two  inches  in  diameter,  and  the  white  fpace 
around  the  circle  was  2  inches  alio. 
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amount  to  TxTth  of  an  inch.  -This  muft  therefore  be  di- 
vided, by  the  molt  ordinary  finger,  into  more  than  a 
thoufand  parts ;  and  this  muft  be  done  in  an  inftant, 
and  repeated  with  rapidity,  without  ever  miftaking  one 
of  thefe  divifions ;  and  this  is  done  everywhere,  and 
without  any  feeming  effort  or  thought.  The  mecha- 
nifm  of  the  human  organ  for  effecting  this  with  eafe 
and  precision  is  very  remarkable,  and  feems  to  prove 
that  the  Author  of  our  Being  meant  to  give  us  this 
pleafure. 

When,  in  the  cultivation  of  this  fruit  of  our  own 
foil,  the  moderns  difcovered  the  beauties  of  harmony  or 
confonance,  and  inftruments  of  fixed  founds  were  em- 
ployed, by  means  of  which  thefe  beauties  could  be  ex- 
hibited in  their  utmoft  richnefs  and  variety  ;  and  parti- 
cularly when  the  organ,  that  "  magic  world  of  found," 
was  invented,  the  immenfe  advantages  of  the  ingenious 
fpeculations  of  the  ancient  Greeks  about  the  divifion 
of  the  monochord  were  now  perceived,  and  mufic  be- 
came a  deep  intelle&ual  ftudy.  It  fell  into  the  hands  of 
men  of  letters,  and,  for  a  long  while,  counterpoint  oc- 
cupied all  their  attention.  Inftruments  of  fixed  founds 
were  now  made,  not  only  with  pipes,  but  with  firings, 
bells,  rings,  and  every  thing  that  could  make  a  noife  in 
tune. 

But  all  thefe  inftruments  were  far  inferior  to  the 
voice,  the  fpontaneous  gift  of  Nature,  in  prompti- 
tude, and  in  the  power  of  obeying  every  call  of  ienti- 
ment,  every  degree,  as  well  as  every  kind  of  emotion, 
with  which  the  heart  was  agitated.  The  pleafures  of 
harmony,  though  great,  were  monotonous,  and  could 
notexprefsthemomentary  variations  of  fentiment,  which 
are  as  fleeting  as  the  light  and  fhade  of  a  profpecl  while 
the  dappled  clouds  fail  acrofs  the  iky.  The  violin,  and 
-a  fmall  number  of  the  fimple  wind  inftrument?,  were 
found  to  be  the  only  ones  which  could  fully  exprefs 
thofe  momentary  gradations  of  fentiment  that  give  mu- 
fic its  pathos,  and  enable  it  to  thrill  the  very  foul. 

Attempts  were  made  to  remove  this  defect  of  the 
harmonic  inftruments,  and  the  swell  was  added  to  the 
organ.  The  effect  was  great,  and  encouraged  the  ar- 
tifts  to  attempt  fimilar  improvements  on  other  inftru- 
ments of  the  fame  kind.  This  was  firft  done  in  the 
fame  way  as  in  the  organ.  The  harpficord  was  fhut 
up,  like  the  fwell  organ,  and  was  opened  by  means  of 
pedals  when  the  performer  wifhed  to  enforce  the  found. 
But  the  effect  was  far  inferior  to  that  of  the  fwell  or- 
gan ;  for  this  was  (at  leaft  in  all  great  organs)  a  real 
addition  of  another  properly  felecled  found.  But  the 
effect  of  the  pedal  on  the  harpficord  could  not  be  mi- 
ilaken ;  it  was  juft  like  opening  the  door  of  a  room 
where  mufic  was  performing.  Other  methods  were 
tried  with  better  effecl:.  Unifons  were  added  to  each 
note,  which  were  brought  on  either  by  means  of  pe- 
dals or  by  another  fet  of  keys. 

This  method  fucceeded  perfectly  well,  and  the  power 
of  the  harpfichord  was  greatly  improved.  But  ftill  it 
was  imperfect,  becaufe  it  was  only  the  more  confiderable 
changes  of  f*>rce  which  could  be  exhibited,  and  this 
only  in  one  or  two  degrees.  Other  artifts,  therefore, 
attempted  to  conftruct  the  inftrumenr,  fo  that  the  jacks 
(the  moveable  upright  pieces  which  carry  the  quills) 
can  be  made  to  approach  nearer  to  the  wires,  fo  that 
the  quills  fhall  give  them  a  ftronger  twang.  The  me- 
chanifm  was  fucb,,  that  a  very  confiderable  motion,  of 


the  pedal  produced  but  a  moft  minute  motion  of  the 
quill ;  fo  that  the  performer  was  not  reftrifted  to  the 
utmoft  precifion  in  the  degree  of  preffure.  Some  of 
thofe  inftruments,  when  frefti  from  the  hand  of  the  ar- 
tift,  gave  full  fatisfaction.  But,  though  made  in  the 
moft  accurate  manner,  at  an  enormous  expence,  they 
very  foon  become  unfit  for  the  purpofe.  The  hundredth 
part  of  an  inch,  more  or  lefs,  in  the  place  of  the  quill, 
will  make  a  great  odds  in  the  force  of  the  found.  Nor 
does  the  fame  change  of  diftance  produce  an  equal  al- 
teration of  found  on  different  quills.  Other  inftrument 
makers  have  therefore  tried  baked  or  prepared  leather 
(buffalo  hide)  in  place  of  quills  ;  and  it  is  found  much 
more  uniform  in  the  tone  which  it  produces,  and  alfo 
remains  longer  in  the  fame  ftate  ;  but  the  tone  is  not  fo 
powerful,  nor  in  general  fo  much  relilhed. 

But  all  thefe  contrivances,  both  in  the  organ  and 
harpfichord,  were  ftill  very  deficient.  Whatever  change 
they  could  produce  in  the  ftrength  of  the  found,  was. 
produced  through  the  whole  inftrument,  or  at  leaft 
through  two  or  three  octaves.  But  the  captivating  ex- 
preffion  of  mufic  frequently  refults  from  the  momentary 
fwelling  or  foftening  of  a  fingle  phrafe,  or  a  fingle  note, 
in  one  of  the  parts.  Hence  aiife  the  unrivalled  powers 
of  the  harp,  and  the  acknowledged  fuperiority  of  the 
theorbo,  the  lute,  and  even  the  guittar,  over  all  keyed 
inftruments,  notwithftanding  their  great  limitations  in 
harmony  and  in  practicable  melodies.  Thefe  inftru- 
ments fpeak,  while  the  harpfichord  only  plays. 

Many  attempts  have  been  made  to  enable  the  per- 
former to  produce,,  by  the  intervention  of  the  key,  all 
the  gradations  of  ftrength,  and  even  the  varieties  off 
found,  which  the  finger  can  bring  forth  by  the  different 
manner  of  pinching,  brufhing,  or,  as  it  were,  careffing 
the  firing  ;  but  we  have  no  diftinct  account  of  any  at- 
tempt that  has  fucceeded.  Such  a  thing  would  quick- 
ly fpread  over  Europe.  The  compiler  of  the  article 
Luthier,  in  the  Encyclopedic  Methodique,  fays  a  great 
deal  about  a  harpfichord  fitted  with  prepared  buffalo  lea. 
ther  inftead  of  crow  quills  ;  and  afferts  exprefsly,  that, 
by  the  mere  preffure  on  the  key,  without  the  affiftance 
of  pedals  or  flops  of  any  kind,  the  leather  is  made  to 
act  with  greater  or  lefs  force  on  the  firing.  But  he 
gives  no  account  by  which  we  can  comprehend  how 
this  is  brought  about ;  and  indeed  he  writes  in  terms 
which  fhew  plainly  that  he  has  not  feen  the  inftrument, 
and  is-merely  puffing  fomething  that  he  does  not  under- 
ftand. 

The  attempt  has  been  made  with  more  fuccefs  on 
keyed  inftruments,  when  the  firings  are  not  pinched, 
but  are  rubbed  by  a  wheel  or  band,  in  the  manner  of  the 
vielle  (hurdygurdy),  or  ftruck  with  a  plectrum,  like  the 
dulcimer.  The  celestina  (defcribed  by  Merfennus 
by  the  name  of  archiviola)  is  of  this  kind.  A  fine 
band  of  horfe  hair  or  filk,  filled  with  rofin,  is  extended 
under  the  firings, and  drawn  fmoothly  along  by  a  wheel. 
By  a  particular  mechanifm  of  the  keys,  this  band  is 
made  to  prefs  or  rub  on  any  firing  tranfverfely,  as  the 
firings  of  a  violin  are  touched  by  the  bow.  The  pref- 
fure on  the  key  regulates  the  ftrength  of  the  tone. 
This  inftrument  is  not  without  confiderable  beauties, 
and  will  execute  foft  cqntalile  mufic  in  eafy  modulation, 
with  great  expreffion  and  juftnefs.  But  the  artills  have 
not  yet  been  able  to  give  it  either  clearnefs  or  brillian- 
cy of  tone,  nor  fufficient  force  for  concert  mufic,  nor 

that 
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Piano     that  promptitude  of  touch  that  is  indifpenfably  necef-  inconvenient  fize,  the  bafles  were  made  fliorter,  by  pla-     Plana 

E^ll,  fary  for  figurative  mufic  or  quick  movements.  cing  the  bridge  at  one-fixth  of  the  length  and  loading      Forte. 

The  fame  improvements  have  been  made  on  the  pul-  the  fliorter  portion  of  the  firing  with  wire  twitted  round  w 

fatile  inftruments ;  and  indeed  they  are  here  the  molt  it.  But  although  this  was  executed  by  a  moft  dexterous 

obvious  and  eafy.     When  the  key  is  employed  merely  artift,  the  tones  were  far  inferior  to  thofe  of  the  trebles, 

as  the  means  of  caufing  a  plectrum  to  give  a  blow  to  and  the  inftrument  was  like  the  junction  of  a  very  fine 

the  firing,  the  performer  will  hardly  fail  to  give  that  one  and  a  very  bad  one,  and  made  but  hobbling  mufic. 

degree  of  force  which  he  feels  proper  for  his  intended  This  was  probably  owing  to  the  impoffibility  of  con- 

expreflion.  Accordingly,  many  inftruments  of  this  kind  necking  the  metal  wire  and  its  covering  with  fufficient 

have  been  made  in  Germany,  where  the  artifts  have  clofenefs  and  folidity.     An  upright  clavichord,  where 

long  been  eminent  for  mechanical  knacks.    But  all  their  the  length  would  be  no  inconvenience,  would  be  indeed 

inftruments  of  the  dulcimer  kind  are  feeble  and  fpirit-  a  capital  inftrument  for  mufical  ftudy.    It  is  worthy  of 

lefs,  and  none  of  them  have  been  brought  into  general  remark,    that   Mr  Euler  tried  other  divifions  of   the 

ufe  if  we  except  the  clavichord.     This  is  indeed  an  firing  by  the  bridge.     When   it  is  ftruck  precifely  in 

inftrument  of  feeble,  and  not  the  moft  pleafing  found  ;  the  middle,  it   fhould  found   its  cctave ;    when  it    is 

but  is  well  fitted  for  giving  every  momentary  gradation  ftruck  at  one-fourth,  it  fbould  give  the  double  octave, 

of  ftrength  by  the  preffure  of  the  finger.     It  is  there-  &c.     But  the  maker  found  that  thefe  divifions  gave 

fore  a  good  inftrument  for  forming  the  mufical  tafte  by  very  indifferent,  and  even  uncertain  tones;  fometimes 

chamber  practice,  and  was  much  ufed  by  compofitors  in  not  founding  at  all,  and  fometimes  founding  beautifully, 

their  ftudies.     It  is  alfo  an  ingenious,  though  feeming-  Our  readers  will  find  this  well  explained  in  a  future  ar- 

ly  an  obvious  and  fimple  contrivance,  and  is  capable  of  tide  of  this  Supplement,    (Trumpet,  Marine).     They 

much  more  force,  and  even  brilliancy  of  found,   than  may  pleafe  to  reflect  on  the  very  different  tone  of  the 

has  generally  been  given  to  it.  violin  as  it  is  bowed  on  different  parts  of  the  firing, 

The  conftruftion  is  fliortly  this.     The  inner  end  of  and  on  the  very  different  tones  of  the  fore  and  back 

the  key  is  furnifhed  with  an  upright  piece,  which  ter-  unifons,  and  particularly  of  the  Cornet  flop  of  the  harp- 

minates  in  an  edge  of  brais,  fomewhat  like  the  end  of  fichord.     The  harphchords  of  Rucker  are  noted  for  the 

a  narrow  blunt  chifTel,  whofe  line  of  direction  is  athwart  grand  fulnefs  of  their  tone  ;  thofe  of  Hafle  of  Drefden 

the  firings.     When  the  key  is  prefled  down,  this  edge  for  their  mellow  fweetnefs,  and  thofe  of  Kirkmann  of 

ftrikes  the  firing,  and  forces  it  out  of  the  ftraight  line  London  for  their  unequalled  brilliancy.     Thefe  makers 

in  which  it  is  ftretched  between  its  pins.     Thus  the  differed  greatly  in  the  placing  of  the  quills, 
firing  is  fhaken  or  jogged  into  vibration,  in  the  fame         But  the  Englifh  Piano  Forte,  by  its  fuperior  force 

manner  as  we  obferve  a  tight  rope  fet  a  vibrating  by  a  of  tone,  its  adequate  fweetnefs  and  the  great  variety  of 

fudden  jerk  given  to  any  part  of  it.     The  firing,  thus  voice  of  which  our  artifts  have  made  it  fufceptible,  has 

agitated,  gives  a  found,  which  will  continue  for  fome  withdrawn  all  farther  attention  from  the  clavichord,  fo 

little  time  if  the  key  be  held  down.     As  the  tone  de-  that  it  is  no  longer  probable  that  the  learned  contribu- 

pends  on  the  length  of  the  vibrating  firing,  as  well  as  tion  of  the  great  Euler  to  public  amufement  will  be 

on  its  tenfion,  it  is  of  importance  that  the  ftroke  be  followed  up.     The  Piano-forte  correfponds  to  its  name 

made  on  the  precife  point  of  the  firing  which  termi-  with  great  precifion  :  For,  without  any  other  attention 

nates  the  proper  length.    The  firing  does  not  give  the  or  effort  than  what  fentiment  fpontaneoufly  dictates, 

note  correfponding  to  its  whole  length,  but  that  which  and   what  we   practife    (without  knowing   it)   on  the 

is  produced  by  the  part  between  the  edge  and  the  pin.  harpfichord,  where  it  is  ineffectual,  we  make  the  Piano- 

And  becaufe  the  parts  of  the  firing  on  each  fide  of  the  forte  give  every  gradation  of  ftrength  to  the  found  of 

edge  are  equally  thrown  into  vibration,  the  fliorter  por-  the  firing,  and  give  it  every  expreflion   that  an  inftru- 

tion  of  it  muft  be  wrapped  up  in  a  lift  of  cloth,  to  pre-  ment  purely  pulfatile,  is  capable  of.      It  is  alfo  fufcep- 

vent  it  from  difturbing  the  ear  by  its  fonorous  vibra-  tible  of  a  very  confiderable  variety  of  tone  by  the  cloth- 

tions.     This,  however,  greatly  diminifhes  the  fweetnefs  ing  of  the  mallets,  which  may  be  acute  or  obtufe,  hard 

of  the  found  given  by  the  other  part.  or  foft.     And  we  fee,  by  the  effect  of  what  are  called 

The  clavichord  gives  a  fretful  wafpifii  kind  of  found,  the  grand  Piano-fortes,  that  they  are  fully  equal  to  the 

not  at  all  fuited  to  tender  expreflion.     If  the  bridge  harpficord  in  fulnefs  or  body  of  tone.     Nothing  feems 

(for  the  end   of  the  key  is  really  a  bridge  during  the  to  be  wanting  to  it  but  that  Aiding,  or  (as  the  French 

found)  were    placed  at  an  exact  third  of  the  length  of  call  it)  carejfmg  touch  of  the  firing,  by  which  a  delicate 

the  firing,  and  if  both  parts  were  free,  and  if  the  ftroke  finger,  guided  by  fine  tafte,  caufes  the  harp  or  lute  to 

be  of  a  proper  ftrength,  the  firing  would  found  its  twelfth  melt  the  heart,  and  excite  its  fineft  emotions.     We  truft: 

with  great  fweetnefs,  and  with  much  more  force  and  that  the  ingenuity  of  our  Britifti  artifts  will  accomplifh 

brilliancy  than  it  does  by  the  prefent  conftruction,  and  even  this,  and  make  this  national  inftrument  rival  even 

the  clavichord  would  be  a  charming  inftrument  for  a  the  violin  of  Italy. 

leffon  and  for  private  ftudy.     We  fay  this  from  expe-         We  call  it  a  national  in/irument,   not   doubting  but 

rience  of  the  power  of  one  conflruclsd  under  the  direc-  that  this  is  a  recommendation  to  a  Britifh  heart,  and 

tion  of  the  great  mathematician  Euler,  who  was  alfo  an  becaufe  we  are  very  well  aftured  that  it  is  an  Englifh 

excellent  judge  of  mufic  and  mulical  compoficion.     The  contrivance;  the  invention  of  a  moft  excellent  man  and 

tones  of  the  upper  part  of  that  inftrument  had  a  fort  of  celebrated  poet,  Mr  William  Mafon.     His  Charactacus 

pipe  or  vocal  found,  and  were  fupeiior  in  clearnefs  and  and  Elfrida  may  convince  any  perfon  who  is  a  judge  of 

fweetnefs  to  any  ftringed  inftrument  we  ever  heard,  mulic,  that  he  had  a  mind  exquifitely  fenfible  of  all  its 

But  as  this  conftruction  required  every  firing  to  be  one  charms  ;  and  we  cannot  be  furprifed  that  it  was  one  of 

half  longer  than  a  harpfichord  wire  of  the  fame  pitch,  his  chief  delights.     No  man  enjoyed  the  pleafures  of 

and  as  this  would  have  made  the  inftrument  cf  a  moft  mufic  with  more  rapture  ;  and  he  ufed  to  fay  that  his 

foeedieft 
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Piano  fpeedieft  recruit  from  the  fatigue  of  a  long  walk  was 
Forte.  to  fit  down  for  a  few  minutes  to  the  harpfichord.  He 
had  feen  feveral  of  the  German  attempts  to  make  keyed 
dulcimers,  which  were,  in  forne  meafure,  fufceptible  of 
the  forte  and  piano  :  But  they  were  all  on  one  prin- 
ciple, and  required  a  particular  touch  of  the  finger,  of 
difficult  acquifition,  and  which  fpoiled  it  for  harpficord 
practice.  We  have  alfo  feen  of  thofe  inftruments, 
fome  of  very  old  date,  and  others  of  modern  im- 
provement. Some  had  very  agreeable  tones  ;  but  all 
were  deficient  in  delicacy  andjuftnefs.  The  performer 
was  by  no  means  certain  of  producing  the  very  ftrength 
of  found  that  he  intended.  Ard,  as  Mr  Mafon  ob- 
ferved,  they  all  required  an  artificial  peculiarity  of  fin- 
gering ;  without  which,  either  the  intended  ftrength  of 
tone  was  not  brought  out,  or  the  tone  was  deftroyed 
by  repeated  rattling  of  the  mallet  on  the  wire. 

Mr  Mafon  removed  all  thofe  imperfections,  by  de- 
taching the  mallet  entirely  from  the  key,  and  giving 
themaconnection  quite  momentary.  The  fketch  in  Plate 
XL.  will  give  the  reader  a  clear  view  of  Mr  Mafon's 
general  principle  by  which  the  Englifh  piano  forte  is 
diftinguifhed  from  all  others.  The  parts  are  reprefent- 
ed  in  their  ftate  of  inaction.  The  key  ABK  turns,  as 
ufual,  on  the  round  edge  of  the  bar  B,  and  a  pin  l>, 
driven  into  the  bar,  keeps  it  in  its  place.  The  dot  F 
reprefents  a  fection  of  the  firing.  ED  is  the  mallet, 
having  a  hinge  of  vellum,  by  which  it  is  attached  to 
the  upper  furface  of  the  bar  E.  At  the  other  end  is 
the  head  D,  of  wood,  covered  with  fome  folds  of  pre- 
pared  leather.  The  mallet  lies  in  the  pofition  repre- 
fented  in  the  figure,  its  lower  end  refting  on  a  cufhion- 
bar  K,  which  lies  horizontally  under  the  whole  row  of 
mallets.  The  key  AR  has  a  pin  C  tipt  with  a  bit  of  the 
fofteft  cork  or  buckfkin.  This  reaches  to  within  -/^th  of 
an  inch  of  the  (hank  of  the  mallet,  but  mufl  not  touch 
it.  The  diftance  Ee  is  about  -f-d  or  |th  of  the  length  of 
the  fhank.  When  the  end  A  of  the  key  is  preffed 
down  on  the  fluffing  (two  or  three  thickneffes  of  the 
moft  elaftic  woollen  lift)  it  raifes  the  mallet,  by  means 
of  the  pin  C,  to    the  horizontal  pofition  Ed,  within 

•|th  or  tVI1  °f  an  mcn  or"  tne  w're  F  »  but  it  cannot  be 
fo  much  preffed  down  as  to  make  the  mallet  touch  the 
wire.  At  the  fame  time  that  the  key  raifes  the  mallet 
by  means  of  the  pin  C,  it  alfo  lifts  off  the  damper  G  (a 
bit  of  fponge)  from  the  wire.  This  damper  is  fixed 
on  the  end  of  a  little  wooden  pin  G^,  connected  with 
the  lever  °H,  which  has  a  vellum  hinge  at  H.  This 
motion  of  the  damper  is  caufed  by  the  pin  I,  which  is 
fixed  into  the  key  near  to  R.  Thefe  pieces  are  fo  ad- 
jufted,  that  the  firft  touch  of  the  key  lifts  the  damper, 
and,  immediately  after,  the  pin  C  acts  on  the  (hank  of 
the  mallet.  As  it  acts  fo  near  to  its  centre  of  motion, 
it  caufes  the  head  D  to  move  brifkly  through  a  confider- 
able  arch  D  d.  Being  made  extremely  moveable,  and 
very  light,  it  is  thus  to/fed  beyond  the  horizontal  pofi- 
tion Ed,  and  it  ftrikes  the  wire  F,  which  is  now  at  li- 
berty to  vibrate  up  and  down,  by  the  previous  removal 
of  the  damper  G.  Having  made  its  ftroke,  the  mallet 
falls  down  again,  and  refts  on  the  foft  fubllance  on 
the  pin  C.  It  is  of  effential  importance  that  this 
mallet  be  extremely  light.  Were  it  heavy,  it  would 
have  fo  much  force,  after  rebounding  from  the  wire, 
that  it  would  rebound  again  from  the  pin  C,  and  again 
ftrike  the  wire.  For  it  will  be  recollected,  that  the  key 
is,  at  this  time;  down,  and  the  pin  C  railed  as  high  as 


poffible,  fo  that  there  is  very  little  room  for  this  re- 
bound. Leffening  the  momentum  of  the  mallet  by  ma- 
king it  very  light,  making  the  cufhion  on  the  top  of 
the  pin  C  very  foft,  and  great  precifion  in  the  fhape 
and  figure  of  all  the  parts,  are  the  only  fecurities  againft 
the  difagreeable  rattling  which  thefe  rebounds  would 
occafion.  In  refpect  to  the  folidity  and  precilion  of 
workmanlhip,  the  Britifh  inftruments  are  unrivalled, 
and  vail  numbers  of  them  are  fent  to  all  parts  of  the 
continent. 

As  the  blow  of  fo  light  a  mallet  cannot  bring  much 
found  from  a  wire,  it  has  always  been  found  neceffary 
to  have  two  firings  for  each  note.  Another  cir- 
cumltance  contributes  to  enfeeble  the  found.  The 
mechanifm  neceffary  for  producing  it  makes  it  almoft 
impoffible  to  give  any  confiderable  extent  to  the  belly 
or  found  board  of  the  infti  ument.  There  is  feldom  any 
more  of  it  than  what  occupies  the  fpace  between  the 
tuning  pins  and  the  bridge.  This  is  the  more  to  be 
regretted,  becaufe  the  baffes  are  commonly  covered 
firings,  that  they  may  be  of  a  moderate  length.  The 
bafs  notes  are  alfo  of  brafs,  which  has  a  confiderably 
lower  tone  than  a  fteel  wire  of  the  fame  diameter  and 
tenfion.  Yet  even  this  fubftitution  for  fteel  in  the  bafs 
firings  is  not  enough.  The  higher!  of  them  are  much 
too  flack,  and  the  lowed  ones  muft  be  loaded,  to  com- 
pensate for  want  of  length.  This  greatly  diminifhes 
the  fulnefs,  and  (fill  more  the  mellownefs  and  diftinct- 
nefs  of  the  tone,  and  frequently  makes  the  very  lowed 
notes  hardly  appreciable.  This  inequality  of  tone  about 
the  middle  of  the  inftrument  is  fomewhat  diminifhed  by 
constructing  the  inftrument  with  two  bridges ;  one  for 
the  fteel,  and  the  other  for  the  brafs  wires.  But  ftill 
the  bafs  notes  are  very  much  inferior  to  the  treble.  It 
would  furely  be  worth  while  to  conftruct  fome  piano 
fortes,  of  full  fize,  with  naked  baffes.  If  thefe  were 
made  with  all  the  other  advantages  of  the  grand  piano 
forte,  they  would  furpafs  all  other  inftruments  for  the 
regulating  power  of  their  thorough  bafs.  We  with  that 
the  artifts  would  alfo  try  to  conftruct  them  with  the 
mechanifm  of  mallets,  &c.  above  the  found  board. 
This  would  allow  to  it  the  full  extent  of  the  inftru- 
ment, and  greatly  improve  the  tone.  It  does  not  feem 
impoffible,  nor  (we  think)  very  difficult. 

For  directions  how  to  tune  this  pleafing  inftrument, 
fee  Temperament  in  this  Supplement. 

P1ARA,  on  the  coaft  of  S.  America,  lies  13  or  14. 
leagues  from  Payta,  in  lat.  7  N.  and  is  the  firft  town 
of  any  note.  A  river  which  wafhes  it,  falls  into  the 
bay  of  Chiroper  ;  but  as  it  abounds  with  fhoals,  it  is 
little  frequented. — Morse. 

PIC,  River  du,  empiies  into  Lake  Superior,  in  lat. 
48  36  11,  and  long.  89  41  6.  The  Grand  Portage  is 
in  lat.  48  41  6. — ib. 

PIC  DE  L'ETOIL,  k,  or  Pic  de  PJlverdi,  as  it 
is  named  in  Bouganville's  map,  a  fmall  high  ifland, 
fhaped  like  a  fugar-loaf,  lying  a  little  to  the  north- 
ward, and  in  fight  of  Aurora  Ifland  ;  difcovered  by 
the  fore-named  navigator  in  Mav,   1768. — ib. 

PICA,  a  harbour  on  the  coaft  of  Peru,  where  there 
is  high  and  fteep  land;  12  leagues  N.  of  Lora  river, 
and  5  fouth  of  Tarapaca,  or  as  it  is  called  by  British, 
feamen,   Carapouchu. — ib. 

PIC  A  R  A,  a  large  province  of  S.  America,  in  Ne\r- 
Granada;  bounded  on  the  E.  by  the  Andes. — ib. 

PICAWEE,  Indian  towns  in  the  N.  W,  Territory, 
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on  Great  Miami  river,  75  miles  from  its  mouth,  where  PIERRE,  St,  a  fmall  defert  ifland  near  the  coaft  of    Plerr*, 

it  is  only  30  yards  broad,  although  navigable  for  load-  Newfoundland,  which  is  only  tit  for  curing  and  drying    .     II 

ed  batteaux  50  miles  higher.— /'£.  fifh.     N.  lat.  46  27,  W.  long.  55  57.     It  was  ceded  F^^!* 

PIGKERSGILL's  Cove,  is  within  Chriflmas  Sound,  to  the  French  by  the  peace  of  1763. — ib. 

on  the  fouth  coaft  of  Terra  del  Fuego,  at  the  fouthern  Pierre,    St,    the  firft  town  built  in  the  ifland  of 

extremity  of  S.  America. — ib.  Martinico  in  the  Weft-Indies,  fituated  on  a  round  bay 

Pickersgill's  Ifland,  is  off  Cape  Difappointment,  on  the  weft  coaft  of  the  ifland,  5  leagues  fouth  of  Fort 

in  S.  Georgia,  in  the  S.  Atlantic  Ocean.     S.  lat.  54  Royal.     It  is  a  port  of  entry,  the  refidence  of  mer. 

42,  W.  long.  36  58 — ib*  chants,  and  the  centre  of  bufinefs.     It  has  been  4  times 

PICKERSVILLE,  the  chief  town  of  Wafhington  burnt  down,   yet  it  contains  at  preient  about  2,000 

diftricl,  in  S.  Carolina.- — ib.  houfes.     The  anchorage  ground  is  fituated  along  the 

PICOLATA,  a  fort  on  the  river  St  John,  in  Eaft-  fea-fide  on  the  ftrand,  but  is  very  unhealthy.      Another 

Florida,    27  miles  from   St  Auguftine,    and  3   from  port  of  the  town  is  feparated  from  it  by  a  river,  and 

Poopoa  Fort. — ib.  the  houfes  are  built  on  a  low  hill,  which  is  called  the 

PICOLET  Pointy  on  the  north  fide  of  the  ifland  of  fort,    from  a  fmall  fortrefs  which  defends  the  road, 

St  Domingo,  forms  the  W.  boundary  of  the  bay  which  which  is  commodious  for  loading  and  unloading  fhips, 

fets  up  to  Cape  Francois.     In  time  of  war,  fhips  have  and  is  likewife  eafy  of  accefs;  but  in  the  rainy  feafon 

often  been  taken  under  the  cannon  of  Picolet.— -ib.  the  fhipping  take  flicker  at  Fort  Royal,  the  capital  of 

PICOSA,    or   Pi/ana,    mountains   on   the   coaft   of  the  ifland. — ib. 

Peru,  which  ferve  to  direct  mariners.     They  are  high  Pierre,  St,  a  river  in  Louifiana  which  empties  into 

hills  within  land,  extending  about  7  leagues,  between  the  Miffillippi,  from  weft,  about  10  miles  below  the 

Colanche  river,  and  Solango  Ifland  j  and  lie  fouthward  Falls  of  St  Anthony.     It  paffes  through  a  moil  de- 

of  the  equator. — ib.  lightful  country,  abounding  with  many  of  the  neceffa- 

PICTOU,  a  fmall  ifle,  river,  bay,  and  fettlement  ries  of  life,  which  grow  fpontaneoufly.     Wild  rice  is 

in  the  N.  E.  part  of  the  province  of  Nova- Scotia,  and  found  here  in  great  abundance,  trees  bending  under 

on  the  fouthern  fide  of  the  Straits  of  Northumberland,  loads  of  fruit,    fuch  as  plums,    grapes,    and   apples, 

at  the  fouthern  extremity  of  the  Gulf  of  St  Lawrence.  The  meadows  are  covered  with  hops,  and  many  other 

The  ifland  lies  in  the  narroweft  part  of  the  ftrait,  a  lit-  vegetables ;  while  the  ground  is  ftored  with  ufeful  roots, 

tie  way  north-weft  of  the  mouth  of  the  river  of  its  name;  as  angelica,  fpikenard,  and  ground-nuts  as  large  as 

8  miles  fouth  of  Bear  Cove  in  the  ifland  of  St  John's,  hens  eggs.     On  its  eaft  fide,  about  20  miles  from  its 

and  58  eafterly  of  the  mouth  of  Bay  Verte.     The  bay  mouth,  is  a  coal  mine. — ib. 

or  harbour  of  this  name  feems  to  be  of  considerable  PIGEON,  the  name  of  two  fouth-weftern  branches 

extent.     Eaft  river,  which  falls  into  Pictou  harbour,  of    French  Broad  river,    in  the   State  of   Tenneffee. 

fupplies  the  country  with  coals,  from  the  mines  on  its  The  mouth  of  Little  Pigeon  is  about  25  miles  from  the 

banks;  the  ftreams  of  lefs  note  which  empty  into  the  confluence  of  French  Broad  with  Holfton  river,  and 

bay,   are  St  Mary's,   Antigonifh,  Liverpool,  Turket,  about  3  below  the  mouth  of  Nolachucky.     Big  Pigeon 

Mufquideboit,  and  Siffibou  rivers.     The  fettlement  of  falls  into  the  French  Broad  9  miles  above  Little  Pigeon 

Pictou  is  fertile,  populous,  and  increafing  in  import-  river.     They  both  rife  in  the  Great  Iron  Mountains, 

ance.     A  good  road  is  cut,  cleared,  and  bridged  to  — ib. 

Halifax,  68  miles  diftant  fouth  by  weft.     This  fettle-  Pigeon,  a  fmall  ifland,  whofe  ftrong  fortifications 

ment  is  now  called  Tinmouib. — ib.  command  and  fecure  fafe  and  good  anchorage  in  Port 

PIERCE's  IJland.    The  main  channel  of  Pifcataqua  Royal  Bay,  in  the  ifland  of  Martinico,  in  the  Weft. 

river,    in  New-Hampfhire,   lies  between  Pierce's  and  Indies. — ib. 

Seavey's  Iflands;  on  each  of  which  batteries  of  cannon  PIGMENTS,  or  Paints,  are  furnifhed  by  both  the 

were    planted,    and    entrenchments  formed   in    1775.  mineral  and  vegetable  kingdoms.     The  former  are  the 

The  ftream  here  is  very  contracted ;   the  tide  rapid  ;  moil   durable,  and   are  generally   prepared  from  the 

the  water  deep,  and  the  fliore  bold  and  rocky  on  each  Oxyds  of  metals  (fee  Chemistry-TW^*  in  this  Supp!. 

fide;  fo  that  in  the  fevereft  winters  the  river  is  never  and    Colour  Making,  Encycl.) ;   but   Fourcroy   thinks 

frozen. — ib.  that  chemiftry   furnifhes  a  method  of  fixing  vegetable 

PIERE,  an  ifland  in  Illinois  river,  about  47  miles  colouis  completely.  From  a  number  of  experiments, 
above  the  Piorias  wintering-ground.  A  Jleche,  or  which  we  need  not  detail,  as  they  will  be  noticed  in 
arrow-ftone  is  obtained  by  the  Indians  from  a  high  hill  the  article  Vegetable  Substances,  he  draws  the  follow- 
on  the  weftern  fide  of  the  river,  near  the  above  ifland  ;  ing  conclufions; 


with  this  ftone  the  natives  make  their  gun-flints,  and 
point  their  arrows.  Above  this  ifland  are  rich  and  fer- 
tile meadows,  on  the  eaftern  fide  of  the  river,  and  con- 
tinue feveral  miles. — ib. 

PIERMONT,  a  townfhip  in  Grafton  county,  New- 
Plampfhire,  on  the  eaft  bank  of  Connecticut  river,  6 
miles  fouthward  of    Haverhill,    and   5  northward  of 


1.  That  oxygen,  when  combined  with  vegetable  fub- 
ftances,  changes  their  colour. 

z.  That  different  proportions  of  this  principle  pro- 
duce different  fhades  in  coloured  vegetable  matter. 

3.  That  thefe  fhades  pafs,  by  a  fort  of  degradation, 
from  the  darkeft  colours  to  the  lighted  ;  and  that  the 
extreme  point  of  the  latter  may  be  confidered  as  a  com- 


Oiford.     It  was  incorporated  in  1764,  and  contains    plete  deprivation  cf  colour. 


426  inhabitants. — ib. 

PIEROUAGAMIS,  an  Indian  nation  who  inhabit 
the  N.  W.  banks  of  Lake  St  John,  in  Lower  Canada. 
— ib. 


4.  That  in  many  vegetable  fubflances  this  degra- 
dation does  not  take  place,  as  M.  Berthollet  has  ob- 
ferved. 

5.  That  many  red,  violet,  purple,  chefnut,  and  blue 

vegetable 
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Pikeland,  vegetable  colours,  are  produced  by  different  proportions 
II         of  oxygen  ;  but  that  none  of  thefe  are  completely  fatu- 
Pmchina.   r3tej  vvi til  this  principle. 

6,  That  the  complete  faturation  here  fpoken  of  ge- 
nerally produces  yellow  colours,  which  are  the  leaft 
changeable  of  all. 

7.  That  vegetable  fubftances  coloured  by  oxygen, 
not  only  change  their  colour  according  to  the  propor- 
tion ©f  oxygen  they  have  imbibed,  but  that  they  alio 
change  their  nature  in  the  fame  proportion,  and  ap- 
proach more  to  a  refmous  ftate  as  they  become  nearer 
to  a  yellow  colour. 

Laftly,  that  the  caufe  of  the  changeability  of  the 
red,  brown,  and  violet  colours,  procured  from  vege- 
tables, is  fuch  as  has  been  ftated  above  ;  that  there  ex- 
ifts  a  method  of  fixing  them,  or  rendering  them  perma- 
nent, by  impregnating  them  with  a  certain  quantity  of 
oxygen,  by  means  of  the  oxygenated  muriatic  acid  ; 
imitating,  by  this  procefs,  the  method  purfued  by  na- 
ture, who  never  forms  fixed  and  permanent  colours,  ex- 
cept in  fubftances  which  have  been  long  expofed  to  the 
open  air. 

PIKELAND,  a  townfhip  in  Chefter  county,  Penn- 
fylvania. — Morse. 

PILDRAS,  St,  on  the  E.  fhore  of  the  Gulf  of 
Campeachy,  in  the  Gulf  of  Mexico.  N.  lat.  21  4,  W. 
long.  90  35, — ib. 

PILES-GROVE,  a  townfhip  in  Salem  county, 
New-Jerfey. — ib. 

PILGERRUH,  or  Pilgrim's  Reft,  was  a  Moravian 
fettlement  of  Chriftian  Indians,  on  the  fcite  of  a  for- 
faken  town  of  the  Ottawas ;  on  the  bank  of  a  river, 
20  miles  north-wefterly  of  Cayahoga,  in  the  N.  W. 
Territory,  near  Lake  Erie,  and  140  miles  N.  W.  of 
Pittfburg. — ib. 

PILGRIM'S  //land,  on  the  S.  eaftern  fhore  of  St 
Lawrence  river,  and  below  the  Ifland  de  Coudres. — ib. 

PILLAR,  Cape,  at  the  W.  end  of  the  Straits  of 
Magellan,  6  leagues  N.  of  Cape  Defeada.  S.  lat.  52 
45,  W.  long.  76  40. — ib. 

PILOTO,  or  Salinas  del  Piloto,  upright  craggy 
rocks  on  the  W.  coaft  of  Mexico,  S.  E.  of  Cape  Cori- 
entes  ;  where  there  is  good  anchorage,  and  fhelter  from 
N.  W.  and  W.  and  S.  W.  winds.  There  are  falt-pits 
near  this  place. — ib. 

PILOT-TOWN,  in  SufTex  county,  Delaware,  lies 
near  the  mouth  of  Cool  Spring  Creek,  which  falls  into 
Delaware  Bay,  near  Lewiftown,  and  6  miles  N.  W. 
of  Cape  Henlopen. — ib. 

PIMENT,  Port  a,  a  village  on  the  S.  W.  coaft  of 
the  S.  peninfula  of  the  ifland  of  St  Domingo,  4^  leagues 
N.  W.  of  Les  Coteaux,  between  which  are  two  coves 
affording  anchorage ;  that  neareft  Coteaux,  is  called 
Anfe  a  Damaffin.  Port  Piment  is  nearly  eight  leagues 
E.  by  S.  of  Tiburon. — ib. 

PINAS  Ifland,  on  the  coaft  of  the  Gulf  of  Hon- 
duras, is  fituated  off  Trivigillo  Bay. — ib. 

Pinas  Point,  the  eaftern  point  of  Panama  Bay.  N. 
lat.  6  15,  W.  long.  80  30.  The  port  of  this  name  is 
on  the  lame  S.  W.  coaft  of  the  Ifthmus  of  Darien, 
near  the  point ;  12  leagues  N.  by  W.  of  Port  Qjuema- 
da,  and  7  from  Cape  Garachina.  The  coaft,  all  the 
way  fouthward,  to  Cape  Corientes,  abounds  with  pine 
trees  ;  hence  the  name. — ib. 

PINCHINA,  one  of  the  Cordilleras  in  S.  America. 

S-u ppl.  Vot.  IIT. 
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M.  Baug/er  found  the  cold  of  this  mountain,  immedi- 
ately under  the  equator,  to  extend  from  7  to  9  degrees 
under  the  freezing  point  every  morning  before  fun-rife. 
— ib. 

PINCKNEY,  an  ifland  on  the  coaft  of  South-Caro- 
lina.— ib. 

Pinckney,  a  diftrift  of  the  upper  country  of  S. 
Carolina,  lying  W.  of  Camden  and  Cheraw  diftricls; 
fubdivided  into  the  counties  of  York,  Chefter,  Union, 
and  Spartanburgh.  It  contains  25,870  white  inhabi- 
tants ;  fends  to  the  State  legiflature,  9  reprefentative;;, 
and  3  fenators ;  and  in  conjunction  with  Washington, 
fends  one  member  to  Congrefs.  It  was  formerly  part 
of  Camden  and  Ninety-Six  diftricls.  Chief  town,  Pinck- 
neyville. — ib. 

PINCKNEYVILLE,  a  poft-town  of  S.  Carolina, 
and  capital  of  the  above  diftrict,  in  Union  county,  on 
the  S.  W.  fide  of  Broad  river,  at  the  mouth  of  Paco- 
let.  It  contains  a  handfome  court-houfe,  a  gaol,  and 
a  few  compact  houfes.  It  is  75  miles  N.  W.  of 
Columbia,  56  from  Lincolntown,  in  N.  Carolina,  and 
716  from  Philadelphia. — ib. 

PINE,  Cape,  on  the  S.  coaft  of  the  Ifland  of  New- 
foundland, is  about  eight  leagues  weftward  of  Cape 
Race.     N.  lat.  46  42,  W.  long.  53  20. — ib. 

Pine  Creek,  in  Northumberland  county,  Pennfylva- 
iria,  a  water  of  the  W.  branch  of  Sufquehannah  liver. 
Its  mouth  is  about  12  miles  weftward  of  Lycoming 
Creek,  and  40  N.  W.  of  the  town  of  Northumberland. 
—ib. 

PINES,  a  fmall  ifland  on  the  N.  „coaft  of  Terra 
Firma,  S.  America,  about  41  leagues  E.  of  Porto 
Bello,  and  forms  a  good  harbour,  with  two  other  fmall 
iflands,  and  the  main  land.  N.  lat.  912,  W.  long. 
80  15.  The  River  of  Pines  is  5  miles  from  the  above 
named  harbour,  .and  27  eafterly  of  Allabrolies  river. 
Its  mouth  has  6  feet  water,  but  within  there  is  3  fa- 
thoms a  confiderable  way  up. — ib.    . 

Pines,  Pinez  or  Pinas,  a  fmall  uninhabited  ifland, 
feparated  from  the  S.  W.  part  of  the  ifland  of  Cuba, 
in  the  Weft-Indies,  by  a  deep  ftrait.  It  is  about  25 
miles  long,  and  15  broad,  and  affords  good  pafturage. 
It  is  6  leagues  from  the  main,  but  the  channel  is  im- 
palpable, by  reafon  of  fhoals  and  rocks.  N.  lat.  21  30, 
W.  long.  83  25. — ib. 

PINTARD's  Sound,  on  the  N.  W.  coaft  of  N. 
America,  fets  up  in  an  eaftern  direction,  having  in  it 
many  fmall  iflands.  Its  mouth  extends  from  Cape 
Scott,  on  the  fouthern  fide,  in  lat.  50  56,  and  long. 
128  57  W.  to  Point  Difappointment,  in  lat.  52  5,  and 
long.  128  50  W.  It  communicates  with  the  Straits  de 
Fuca ;  and  thus  the  lands  on  both  fides  of  Nootka 
Sound,  from  Cape  Scott  to  Berkley's  Sound,  (oppofite 
Cape  Flattery,  on  the  eaftern  fide  of  the  Straits  de  Fuca) 
are  called  by  Capt.  Ingraham,  Quadras  Ifles. — ib. 

PINTCHLUCO  River,  a  large  branch  of  the  Chata 
Uche,  the  upper  part  of  Appalachicola  river. — ib. 

PIORIAS  Fort  and  Village,  Old,  in  the  N.  W.  Ter- 
ritory, on  .the  weftern  fhore  of  Illinois  river,  and  at  the 
fouthern  end  of  Illinois  L?ike  ;  210  miles  from  Miffif- 
fippi  river,  and  30  below  the  Craws  Meadows  river. 
The  fummit  on  which  the  ftockaded  fort  flood,  com- 
mands a  fine  profpect  of  the  country  to  the  eaftward, 
and  up  the  lake,  to  the  point  where  the  river  comes 
in  at  the  north  end ;  to  the  weftward  are  large  mea- 
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dows.  In  the  lake  (which  is  only  a  dilatation  of  the 
river,  19^  miles  in  length,  and  3  in  breadth)  is  great 
plenty  of  fifh,  and  in  particular,  fturgeon  and  pican- 
nau.  The  country  to  the  weftvvard  is  low  and  very 
level,  and  full  of  fwamps,  fome  a  mile  wide,  bordered 
with  fine  meadows,  and  in  fome  places  the  high  land 
comes  to  the  river  in  points,  or  narrow  necks.  Here 
is  abundance  of  cherry,  plum,  and  other  fruit  trees. 
The  Indians  at  the  treaty  of  Greenville,  in  1795, 
ceded  to  the  United  States  a  tract  of  12  miles  fquare 
at  this  fort.     N.  lat.  40  53,  W.  long.  91  12  30. — lb. 

Piorias  Wintering  Ground,  a  trad  of  land  in  the  N. 
W.  Territory,  on  the  S.  E.  fide  of  Illinois  river,  about 
40  miles  above,  and  N.  E.  of  the  Great  Cave,  en  the 
Miffiffippi,  oppofite  the  mouth  of  the  Miffouri,  and  27 
below  the  ifland  Pierre.  About  a  quarter  of  a  mile 
from  the  river,  on  the  eaftern  fide  of  it,  is  a  meadow 
of  many  miles  long,  and  5  or  6  miles  broad.  In  this 
meadow  are  many  fmall  lakes,  communicating  with 
each  other,  and  by  which  there  are  paffages  for  fmall 
boats  or  canoes  ;  and  one  leads  to  the  Illinois  river. — ib. 

Piorias,  an  Indian  nation  of  the  N.  W.  Territory, 
who  with  the  Mitchigamias  could  furniih  300  warriors, 
20  years  ago.  They  inhabit  near  the  fettlements  in 
the  Illinois  country.  A  tribe  of  this  name  inhabit  a 
village  on  the  Miffiffippi,  a  mile  above  Fort  Chartres. 
It  could  furnifh  about  the  fame  period  170  warriors  of 
the  Piorias  and  Mitchigamias.  They  are 
bauched. — ib. 

PIRAUGY,  a  river  of  Brazil,  S.  America,  S. 
of  Rio  Grand,  and  Point  Negro.. — ib. 

PISCA,  a  handfome  town  in  the  audience  of 
in  Peru,  with  a  good  harbour  and  fpacious  road, 
country  round  it  is  fertile,  and  it  fends  to  the  neigh- 
bouring fettlements  quantities  of  fruit  and  wine.  It 
formerly  flood  a  quarter  of  a  league  farther  to  the  fouth, 
but  being  deftroyed  by  an  earthquake,  in  1682,  it  was 
removed  to  its  prefent  fituation,  about  half  a  mile  from 
the  fea.  It  is  140  miles  fouth  of  Lima.  S.  lat.  14, 
W.  long.   73   35. — ib. 

PISCADORES,  or  Fijhers,  two  great  rocks  on  the 
coaft  of  Peru,  in  lat.  16  48  fouth,  near  the  broken  gap 
between  Attico  and  Ocona. — ib. 

Piscadorf.s,  rocks  above  the  town  of  Callao,  in 
Peru ;  5  leagues  N.  N.  W.  of  Callao  Port.  They  are 
6  in  number ;  the  largeft  is  weft  of  the  port  of  Ancon 
de  Rhodas,  and  3  leagues  fouth-eaft  of  Chaucai  Port. 

— ib. 

PISCATAQUA,  the  ancient  name  of  lands  in  the 
DiftricT:  of  Maine,  fuppofed  to  comprehend  the  lands 
known  by  the  names  of  Kittery  and  Berwick. — ib. 

PISCATAWAY,  a  townfhip  of  New-Jerfey,  fitn- 
ated  in  Middlefex  county,  on  Rariton  river,  6  miles 
from  its  mouth.  It  has  2,261  inhabitants,  including 
218  flaves.  It  is  3-jr  miles  N.  E.  of  New-Brunfwick, 
and  14  fouth-weft  of  Elizabeth-Town. — ib. 

Piscataway,  a  fmall  poft-town  of  Prince  George's 
county,  Maryland ;  fituated  on  the  creek  of  its  name 
which  runs  weftward  into  Patowmac  river,  oppofite 
Mount  Vernon  in  Virginia,  and  14  miles  fouth  of  the 
Federal  City.  The  town  is  16  miles  fouth-weft  of 
Upper  Marlborough,  16  north  of  Port  Tobacco,  and 
67  S.  W.  by  S.  of  Baltimore.— ib. 

PTSCO,  a  noted  harbour  on  the  coaft  of  Peru,  in 
the  province  of  Los  Reyes,  6  leagues  from  the  port  of 
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Chinca ;  Lorin  Chinca  lying  half  way  between  them.  Pifs-pot, 
The  road  is  fafe  and  capacious  enough  to  hold  the  navy 
of  France.  The  town  is  inhabited  by  about  300  fami- 
lies, moft  of  them  meftizoes,  mulattoes,  and  negroes ; 
the  whites  being  much  the  fmalleft  number.  It  has  3 
churches,  and  a  chapel  for  Indians ;  lies  about  half  a 
mile  from  the  fea,  and  123  miles  fouth  of  Lima.  The 
ruins  of  the  ancient  town  of  Pifca  are  ftill  vifible,  ex- 
tending from  the  fea  fhore  to  the  New  town.  It  was 
deftroyed  by  an  earthquake  and  inundation  on  Oft. 
19,  1680.  The  fea,  at  that  time,  retired  half  a  league, 
and  returned  with  fuch  fury,  that  it  overflowed  almoft 
as  much  land  beyond  its  bounds.  S.  lat.  13  36,  W. 
76  15. — ib. 

PISS-POT,  a  bay  on  the  fouth  fhore  of  the  ftraits 
of  Magellan,  in  the  Long  Reach,  8  leagues  W.  by  N. 
of  Cape  Notch.     S.  lat.  53  14,  W.  long.  75  12. — lb. 

PISTOLET,  a  large  bay  at  the  northern  end  of 
Newfoundland,  fetting  up  from  the  Straits  of  Bellifle. 
Its  weftern  fide  is  formed  by  Cape  Norman,  and  its 
eaftern  point  by  Burnt  Cape ;  3  leagues  apart. — ib. 

PITCAIRN's  Ifland,  in  the  S.  Pacific  Ocean,  is  6 
or  7  miles  in  length  and  2  in  breadth.  It  has  neither 
river  nor  harbour  ;  but  has  fome  mountains  which  may 
be  feen  15  leagues  off  to  the  S.  E.     All  the  S.  fide  is 
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lined  with  rocks.  S.  lat.  25  2,  W.  long. 
The  variation  of  the  needle  off  this  ifland, 
was  2  46  E. — ib. 

PITCH.  See  Encycl— The  beft  black  pitch  is 
made  of  the  refufe  of  rofin  and  turpentine,  fuch  as  will 
not  pafs  through  the  ftraw  filter,  and  the  cuttings 
around  the  incifion  on  the  tree.  Thefe  materials  are 
put  into  a  boiler  fix  Or  feven  feet  in  circumference,  and 
eight  or  ten  high.  Fuel  is  laid  around  the  top,  and  the 
materials  as  they  melt  flow  through  a  channel,  cut  in 
the  fire-place  into  a  tub  half  filled  with  water.  It  is 
at  that  time  very  red,  and  almoft  liquid.  To  give  this 
a  proper  confidence,  it  is  put  in  a  cauldron  placed  in  a 
furnace,  and  boiled  down  in  the  fame  manner  as  rofin, 
but  it  requires  much  lefs  precaution  and  double  the 
time.  It  is  then  poured  into  moulds  of  earth,  and 
forms  the  beft  kind  of  black  pitch.  See  Rosin  and 
Turpentine  in  this  Suppl. 

Bastard  PITCH,  is  a  mixture  of  colophony,  black 
pitch,  and  tar.  They  are  boiled  down  together,  and 
put  into  barrels  of  pine  wood,  forming,  when  the  in- 
gredients are  mixed  in  equal  portions,  a  fubftance  of  a 
very  liquid  confidence,  called  in  France  bray  gras. 
If,  on  the  contrary,  it  is  defired  of  a  thicker  confid- 
ence, a  greater  proportion  of  colophony  is  added,  and 
it  is  cad  in  moulds.     It  is  then  called  baftard pitch. 

PITON  Point,  Great,  the  S.  W.  point  of  the  ifland 
of  St  Lucia,  in  the  Weft- Indies,  and  the  moft  wefterly 
point  of  the  ifland.  It  is  on  a  kind  of  a  peninfula, 
the  northern  part  of  which  is  called  Point  Chimatchin. 
— Morse. 

PITT,  a  county  of  N.  Carolina,  in  Newbern  diftriclv 
bounded  N.  E.  by  Beaufort,  and  S.  W.  by  Glafgow. 
It  contains  8,275  inhabitants,  including  2,367  flaves. 
Chief  town,  Greenville. — ib. 

PITTQUOTTTNG,  an  Indian  fettlement  in  the 
N.  W.  Territory,  at  the  mouth  of  Huron  river,  which 
empties  into  Lake  Erie. — ib. 

PITTSBOROUGH,  or  Pittjburg,  the  capital  of 
Chatham  county,  N.  Carolina,  is  fituated  on  a  rifing 
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Pittfburg.  ground,  and  contains  a  courthoufe,  gaol,  and  about 
9  40  or  50  houfes.  The  country  in  its  environs  is  rich 
and  well  cultivated ;  and  is  much  reforted  to  from  the 
maritime  parts  of  the  State  in  the  fickly  months.  _  The 
Hickory  Mountain  is  not  far  diftant,  and  the  air  and 
water  here  are  as  pure  as  any  in  the  world.  It  is  26 
miles  fouth  weft  of  Plillfborough,  36  weft  of  Raleigh, 
54  north-weft  of  Fayetteville,  and  505  from  Philadel- 
phia.— ib. 

PITTSBURG,  a  poft-town  of  Pennfylvania,  the 
capital  of  Alleghany  county,  fituated  on  a  beautiful 
plain  running  to  a  point.  The  Alleghany,  which  is 
a  beautiful  clear  ftream,  on  the  north,  and  the  Monon- 
gahela,  which  is  a  muddy  ftream,  on  the  fouth,  unit- 
ing below  where  Fort  du  Quefne  ftood,  form  the  ma- 
jeftic  Ohio ;  which  is  there  a  quarter  of  a  mile  wide  ; 
1,188  miles  from  its  confluence  with  the  Mifliffippi, 
and  500  above  Limeftone,  in  Kentucky.  This  town 
was  laid  out  on  Penn's  plan,  in  the  year  1765,  on  the 
eaftern  bank  of  the  Monongahela,  about  200  yards 
from  Fort  du  Quefne,  which  was  taken  from  the 
French,  by  the  Bntifh,  in  1760,  and  who  changed  its 
name  to  Fort  Pitt,  in  honour  of  the  late  Earl  of 
Chatham.  It  contains  between  250  and  300  houfes, 
a  gaol,  court-houfe,  Prefbyterian  church,  a  church  for 
German  Lutherans,  an  academy,  two  breweries,  and 
a  diftillery.  It  has  been  lately  fortified,  and  a  party 
of  troops  ftationed  in  it.  By  an  enumeration  made 
Dec.  1795,  it  appears  that  there  were  then  1,353  inha- 
bitants in  this  borough  ;  the  number  has  con'iderably 
increafed  fince.  The  hills  on  the  Monongahela  fide 
are  very  high,  extend  down  the  Ohio,  and  abound  with 
coals.  Before  the  revolution,  one  of  thefe  coal-hills, 
it  is  faid,  took  fire  and  continued  burning  8  years  ; 
when  it  was  effectually  extinguifhed  by  part  of  the  hill 
giving  way  and  filling  up  the  crater.  On  the  back 
fide  of  the  town,  from  Grant's  Hill,  (fo  called  from 
his  army's  being  here  cut  to  pieces  by  the  Indians) 
there  is  a  beautiful  profpect  of  the  two  rivers,  wafting 
along  their  feparate  dreams  till  they  meet  and  join  at 
the  point  of  the  town.  On  every  fide,  hills  covered 
with  trees,  appear  to  add  fimpliciiy  and  beauty  to  the 
fcene.  At  the  diftance  of  100  miles  up  the  Alleghany 
is  a  fmall  creek,  which,  in  fome  places,  boils  or  bub- 
bles forth,  like  the  waters  of  Hell  Gate,  in  New- York 
State,  from  which  proceeds  an  oily  fubftance,  deemed 
by  the  people  of  this  country,  Angularly  beneficial, 
and  an  infallible  cure  for  weaknefs  in  the  ftomach,  for 
rheumatic  pains,  for  fore  breafts  in  women,  bruifes, 
&c  The  oil  is  gathered  by  the  country  people  and 
Indians,  who  boil  it  and  bring  it  to  Pittfburg  for  fale ; 
and  there  is  fcarcely  a  fingle  inhabitant  who  does  not 
poflefs  a  bottle  of  it,  and  is  able  to  recount  its  many 
virtues,  and  its  many  cures.  The  navigation  of  the 
Ohio,  in  a  dry  feafon,  is  rather  troublefome  from  Pittf- 
burg to  the  MlngoTotiSn,  about  75  miles;  but  from 
thence  to  the  Miffiffippi  there  is  always  water  enough 
for  barges  carrying  from  100  to  200  tons  burden,  fuch 
as  are  ufed  on  the  river  Thames,  between  London  and 
Oxford,  viz.  from  100  to  120  feet  keel,  16  to  18  feet 
in  breadth,  4  feet  in  depth,  and  when  loaded,  drawing 
about  3  feet  water.  During  the  feafon  of  the  floods 
in  the  fpring,  vefTels  of  100  or  200  tons  burden  may 
go  from  Pittfburg  to  the  fea  with  faf'ety,  in  16  or  17 
days,  although  the  diftance  is  upwards  of  2,000  miles. 
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It  is  178  miles  W.  by  N.  of  Carlifle ;  303  in  the  fame 
direction  from  Philadelphia ;  283  N.  W.  by  N.  of 
Alexandria,  in  Virginia  ;  and  445  from  Fort  Wafhing- 
ton,  in  the  N.  W.  Territory.  N.  lat.  40  31  44,  W. 
long.  80  8. — ib. 

PITTSFIELD,  a  pleafant  poft-town  of  Mailachu- 
fetts,  fituated  on  the  weft  line  of  Berkfhire  county,  6 
miles  N.  of  Le,nox,  38  W.  of  Northampton,  140  W. 
of  Bofton,  and  40  N.  E.  of  Albany.  This  townfhip, 
and  thofe  N.  and  S.  of  it,  on  the  banks  of  Houfatonic 
river,  are  in  a  rich  vale,  from  one  to  feven  miles  wide. 
It  was  incorporated  in  1761,  and  contains  1,992  inha- 
bitants. The  place  of  worfhip  is  a  very  handfome 
edifice,  with  a  bell  and  cupola,  from  which  there  is  a 
charming  profpect. — ib. 

Pittsfi£ld,  a  townfhip  of  New-Hampfhire,  fituat- 
ed in  Rockingham  county.  It  was  incorporated  in 
1782,  and  contains  888  inhabitants.  It  was  taken 
from  Chichefter,  on  Suncook  river,  N.  E.  of  Concord. 
— lb. 

Pittsfield,  the  north  eafternmoft  townfhip  of  Rut- 
land county,  Vermont,  containing  49  inhabitants.  It 
has  Chittenden  townfhip  on  the  S.  W.  and  Philadelphia, 
in  Addifon  county,  on  the  N.  W. — ib. 

PITTSFORD,  a  townfhip  of  Vermont,  in  Rutland 
county. — ib. 

PITT's  Grove,  a  village  in  Salem  county,  New- 
Jerfey. — ib. 

Pitt's  JJland,  on  the  N.  W.  coaft  of  N.  America, 
lies  near  the  main  land,  about  half  way  from  Dixon's 
Entrance  to  Prince  William's  Sound,  and  between 
Crofs  Sound  and  Port  Banks. — ib. 
^  PITTSTOWN,  a  poft-town  of  the  Diftrict  of  Maine, 
fituated  in  Lincoln  county,  on  Kennebeck  river,  5 
miles  below  Hallowell  Hook,  22  N.  by  W.  of  Wif- 
cafTet,  70  N.  by  E.  of  Portland,  187  N.  by  E.  of 
Bofton,  and  547  from  Philadelphia.  It  contained,  in 
1790,  605  inhabitants.  The  weftern  part  called  Cobi- 
fey  or  Cobefey,  has  an  Epifcopal  church,  with  an  annual 
income  of  28  guineas,  given  by  Dr  Gardiner  for  the 
fupport  of  an  Epifcopal  minifter. — ib. 

Pittstown,  a  poft-town  of  New-Jerfey,  in  Hunter- 
don county,  on  the  weft  head  waters  of  Rariton  river, 
10  miles  E.  by  N.  of  Alexandria  on  Delaware  river, 
32  northerly  of  Trenton,  and  58  N.  N.  E.  of  Phila- 
delphia.— ib. 

Pittstov/n,  a  townfhip  of  New-York,  in  RenfTelaer 
county.  It  is  bounded  foutherly  by  RenfTelaerwyck 
and  Stephentown,  and  northerly  by  Schaclekoke  and 
Cambridge.  In  1790  it  contained  2,447  inhabitants, 
including  33  flaves;  419  of  its  inhabitants,  in  1796, 
were  electors. — ib. 

PITTSYLVANIA,  a  county  of  Virginia,  between 
the  Blue  Ridge,  and  the  tide  waters;  bounded  S.  by 
the  State  of  N.  Carolina,  and  N.  by  Campbell  county. 
It  contains  11,252  inhabitants,  including  5,933  flaves. 
— ib. 

PIURA,  the  capital  of  a  jurifdiction  of  the  fame 
name  in  Peru,  and  was  the  firft  Spanifh  fettlement  in 
that  country;  founded  in  1531,  by  Don  Francifco 
Pizarro,  who  alfo  built  the  firft  church  in  it.  It  con- 
tains about  1,500  inhabitants.  The  houfes  are  general- 
ly of  one  ftory,  built  of  unburnt  bricks,  or  of  a  kind 
of  cane,  called  quincas.  The  climate  is  hot  and  dry. 
S.  lat.  5  11,  W.  long.  80  5. — ib. 
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PLACENTIA  Bay,  on  the  S.  coaft  of  Newfound- 
land  Ifland,  opens  between  Chapeau- Rouge  Point  weft- 
ward,  and  Cape  St  Mary's  on  the  E.  15^  leagues  apart; 
lying  between  lat.  46  53  30,  and  47  54  N.  and  between 
long.  54  1,  and  55  21  30  W.  It  is  very  fpacious, 
has  feveral  iflands  towards  its  head,  and  forms  a  good 
harbour  for  fhips ;  and  is  frequented  by  fuch  vefiels  as 
are  bound  either  into  the  gulf  or  river  of  St  Lawrence. 
The  port-town  which  gives  name  to  the  bay  is  on  the 
eaftern  fhore  ;  67  leagues  to  the  E.  of  the  ifland  of 
Cape  Breton  ;  40  miles  W.  by  S.  of  St  John's,  and  in 
lat.  47  15  N.  and  long.  55  13  W.  The  harbour  is  fo 
very  capacious,  that  150  fail  of  fhips  may  lie  in  fecurity, 
and  can  fi(h  as  quietly  as  in  any  river.  The  entrance 
into  it  is  by  a  narrow  channel ;  which  will  admit  but 
one  Ihip  at  a  time.  Sixty  fail  ot  fhips  can  conveniently 
dry  their  fifh  on  the  Great  Strand,  which  lies  between 
2  fteep  hills,  and  is  about  3  miles  long.  One  of  the 
hills  is  feparated  from  the  ftrand,  by  a  fmall  brook 
which  runs  out  of  the  channel,  and  forms  a  fort  of 
lake,  called  the  Little  Bry,  in  which  are  caught  great 
quantities  of  falmon.  The  inhabitants  dry  their  fi{h 
on  what  is  called  the  Little  Strand.  The  French  had 
formerly  a  fort  called  St  Louis,  fituated  on  a  ridge  of 
dangerous  rock;,  which  contracts  the  entrance  into  the 
harbour.  This  ridge  muft  be  left  on  the  ftarboard, 
going  in. — ib. 

PLAGUE  (fee  Medicine-JW<?x,  Encycl.),  is  a 
difeafe  which  has  been  lately  aflerted  by  Dr  Mofely 
to  be  not  contagious.  In  fupport  of  this  opinion,  he 
quotes  many  paflages  from  medical  writers,  ancient  and 
modern  ;  but  he  feems  to  place  the  greateft  confidence 
(as  is  indeed  natural)  in  his  own  obfervations  on  pefti- 
lential  fevers  in  the  Weft  Indies,  and  on  what  is  faid  of 
the  plague  in  Berthier's  account  of  Buonaparte's  expe- 
dition into  Syria. 

"At  the  time  of  our  entry  into  Syria  (fays  this 
Frenchman),  all  the  towns  were  infected  by  the  plague  ; 
a  malady  which  ignorance  and  barbarity  render  fo  fatal 
in  the  Eaft.  Thofe  who  are  affected  by  it  give  them- 
felves  up  for  dead  :  they  are  immediately  abandoned  by 
every  body  (a),  and  are  left  to  die,  when  they  might 
have  been  faved  by  medicine  and  attention. 

"  Citizen  Degenettes,  principal  phyfician  to  the  ar- 
my, difplayed  a  courage  and  character  which  entitle 
him  to  the  national  gratitude.  When  our  foldiers  were 
attacked  by  the  leaft  fever,  it  was  fuppofed  that  they 
had  caught  the  plague,  and  thefe  maladies  were  con- 
founded. The  fever  hofpitals  were  abandoned  by  the 
officers  of  health  and  their  attendants.  Citizen  Dege- 
nettes repaired  in  perfon  to  the  hofpitals,  vifited  all  the 
patients,  felt  the  glandular  fwellings,  drefled  them,  de- 
clared and  maintained  that  the  diitemper  was  not  the 
plague,  but  a  malignant  fever  with  glandular  fwellings, 
-which  might  eafily  be  cured  by  attention,  and  keeping 
the  patient's  mind  eafy." 

Degenette's  views  in  making  this  diftinclion  were 
highly  commendable ;  but  certainly,  fays  Dr  Mofeley, 
this  fever  was  the  plague.     The  phyfician,  however, 


carried  his  courage  fo  far,  as  to  make  two  incifions, 
and  to  inoculate  the  fuppurated  matter  from  one  of 
thefe  buboes  above  his  breaft  and  under  his  arm-pits, 
but  was  not  affected  with  the  malady.  He  thus  eafed 
the  minds  of  the  foldiers,  the  firft  ftep  to  a  cure ;  and, 
by  his  afhduity  and  conftant  attendance  in  the  hofpi- 
tals,  a  number  of  men  attacked  with  the  plague  were 
cured.  His  example  was  followed  by  other  officers  of 
health. 

The  lives  of  a  number  of  men  Citizen  Degenettes 
was  thus  inftrumental  of  faving.  He  difmifled  thofe 
who  had  been  ill  with  the  fever  and  buboes,  without 
the  leaft  contagion  being  communicated  to  the  army. 

"There  are  (fays  Dr  Mofeley)  annual  or  feafonal 
diforders,  more  or  lefs  fevere,  in  all  countries;  but  the 
plague,  and  other  great  depopulating  epidemics,  do  not 
always  obey  the  feafons  of  the  year.  Like  comets, 
their  courfe  is  eccentric.  They  hav?  their  revolutions; 
but  from  whence  they  come,  or  whither  they  go  after 
they  have  made  their  revolutions,  no  mortal  can  tell. 

"  To  look  for  the  caufe  of  an  epidemic  in  the  pre- 
fent  ftate  of  the  air,  or  weather,  when  it  makes  its  ap- 
pearance, is  a  very  narrow  contracted  method  of  fcru- 
tiny.  The  caufe  of  peltilential  epidemics  cannot  be 
confined,  and  local.  It  muft  lie  in  the  atmofphere, 
which  furrounds,  and  is  in  contact  with  every  part  of 
us;  and  in  which  we  are  immerfed,  as  bodies  in  fluids. 

"  Thefe  difeafes  not  appearing  in  villages  and  thinly 
inhabited  places,  and  generally  attacking  only  great 
towns  and  cities,  may  be,  that  the  atmofphere,  which 
I  conceive  to  be  the  univerfal  propagator  of  peftilence, 
wants  a  commixture,  or  union,  with  fome  compounded 
and  peculiar  air,  fuch  as  is  generated  in  populous  com- 
munities, to  releafe  its  imprifoned  virulence,  and  give  it 
force.  Like  the  divided  feminal  principles  of  many 
plants,  concealed  in  winds  and  rains  until  they  find 
fuitable  materials  and  foil  to  unite  their  feparated 
atoms,  they  then  aflume  vifible  forms  in  their  own 
proper  vegetation. 

"  Difeafes  originating  in  the  atmofphere  feize  fome, 
and  pais  by  others  ;  and  act  exclufively  on  bodies  gra- 
duated to  receive  their  impreflions ;  otherwife  whole 
nations  would  be  deftroyed.  In  fome  conftitutions  of 
the  body  the  accefs  is  eafy,  in  fome  difficult,  and  in 
others  impoflible. 

"  The  air  of  confined  places  may  be  fo  vitiated  as 
to  be  unfit  for  the  purpofes  of  the  healthy  exiftence  of 
any  perfon.  Hence  gaol,  hofpital,  and  (hip  fevers. 
But  as  thefe  diftempers  are  the  offspring  of  a  local 
caufe,  that  local  caufe,  and  not  the  diftempered  people, 
communicate  the  difeafe. 

"  Plague*  and  peftilences,  the  produce  of  the  great 
atmofphere,  are  conveyed  in  the  fame  manner,  by  the 
body  being  in  contaft  with  the  caufe;  and  not  by  its 
being  in  contact  with  the  effect.  If  peftilences  were 
propagated  by  contagion,  from  infected  perfons,  the 
infection  muft  iflue  from  their  breath  or  excrements, 
or  from  the  exhalations  of  the  bodies  of  the  difeafed. 
The  infection,  if  it  were  not  in  the  atmofphere,  would 

be 


Plague. 


(a)  This  can  hardly  be  true.  Every  one  knows  that  Mahometans  are  fatalifts  in  the  ftricteft  fenfe  of  the 
word  ;  and  Mr  Browne,  whofe  knowledge  of  Syria  and  its  inhabitants  muft  be  at  leaft  equal  to  that  of  Berthier, 
affures  us,  that,  far  from  abandoning  his  friend  in  the  plague,  "  the  Moflem,  awe-ftruck,  and  refigned  to  the  un- 
alterable decrees  of  fate,  hangs  over  the  couch  of  his  expiring  relative." 
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Plague. 


be  confined  within  very  narrow  limits ;  have  a  deter- 
minate fphere  of  action  ;  and  none  but  phyficians  and 
attendants  on  the  fick  would  fuffer  ;  and  thefe  mult  iuf- 
fer;  and  the  caufe  and  the  effects  would  be  palpable  to 
our  fenfes.  Upon  this  ground  the  precaution  of  qua- 
rantine would  be  rational.  But  who  then  would  viiit 
and  attend  the  fick,  or  could  live  in  hofpitals,  prifons, 
and  lazarettos  ?" 

From  thefe  reafonings  and  fact?,  the  author  is  con- 
vinced, that  the  bubo  and  carbuncle,  of  which  we  hear 
fo  much  in  Turkey,  and  read  fo  much  in  our  own  hi- 
ftory  of  plagues,  arile  from  heating  food  and  improper 
treatment ;  that  they  contain  no  infection  ;  and  conie- 
quently  that  they  are  not  the  natural  depoiit  of  the 
morbific  virus  feparated  from  the  contagion. 

He  is  equally  confident  that  no  pelf  ilential  or  pande- 
mic fever  was  ever  imported  or  exported  ;  and  hence 
he  confiders  the  fumigating  of  (hip-letters,  and  (hatting 
up  the  crews  and  paffengers  of  veiiels,  on  their  arrival 
from  foreign  places,  feveral  weeks,  for  fear  they  (hould 
give  difeafes  to  others  which  they  have  not  themfelves, 
as  an  ignorant  barbarous  cuftom.  "Whence  was  the  im- 
portation of  the  plague  at  Naples  in  1656;  by  which 
20,000  people  died  in  one  day  I  Can  any  perfon,  fur  a 
moment  reflecting,  believe,  that  the  great  plague  of 
London  in  1665,  which  imagination  traced  from  the 
Levant  to  Holland,  and  from  Holland  to  England,  was 
caufed  by  opening  a  bag  of  cotton  in  the  city,  or  in 
Long  Acre ;  or  a  package  of  hemp  in  St  Giles's  pa- 
rifh  ?  Quarantine,  always  expenfive  to  commerce,  and 
often  ruinous  to  individuals,  is  a  reflection  on  the  good 
fenfe  of  countries. 

That  Dr  Mofeley  is  a  man  of  learning,  and  a  lively 
writer,  is  known  to  every  one  who  has  looked  into  his 
works,  and  is  not  himfelf  a  ftranger  to  letters.  On  this 
account,  and  ftill  more  on  account  of  the  opportunities 
which  he  has  pofferTed  of  making  accurate  observations 
on  various  kinds  of  pefiilential  dileafes,  we  have  detailed 
at  fome  length  his  notions  of  the  plague  ;  but  as  it  does 
not  appear  that  he  ever  fa-zv  the  difeafe  which  is  known 
by  the  name  of  the  plague,  justice  requires  that  we  give 
fome  account  of  it  from  a  man  who  had  ^ie  bed:  poi- 
iible  opportunities  of  obtaining  correct  information  on 
the  fubiect. 


"  The  facts  that  appear  to  be  chiefly  afcertained  re-     Plagus. 
lative  to  the  plague  (fays  Mr  Browne),  are,  1.  That  s-'~> 
the  infection  is  not  received  but  by  actual  contact.     In 
this  particular,  it  would  feem  lefs  formidable  than  feve- 
ral other  diforders.     2.  That  it  is  communicated  by 
certain  fubttances,  by  others  not;  as  by  a  woollen  cloth, 
or  rope  of  hemp,  but  not  by  a  piece  of  ivory,  wood,  or 
a  rope  made  of  the  date  tree  ;  nor  by  any  thing  that 
has  been  completely  immerfed  in  water.     It  would  ap- 
pear from  the  report  of  the  Kahirines,*  that  no  animal  *  The  in- 
but  man  is  affected  with  this  diforder  ;  though,   it  is  habitants 
faid,  a  cat  paffing  from  an  infected  houfe  has  carried  ^hkh  Mr 
the   contagion.      3.   That  perfons  have  often  remained  Brown uni- 
together  in  the  fame  houfe,  and  entirely  under  the  fame  formly  calls 
circumstances,  of  whom  one  has  been  attacked  and  died,  Kahira. 
and  the  others  never  felt  the  fmalleft  inconvenience. 

4.  That  a  perfon  may  be  affected  any  number  of  times. 

5.  That  it  is  more  fatal  to  the  young  than  the  old. 

6.  That  no  climate  appears  to  be  exempt  from  it ;  yet, 

7.  That  the  extremes  of  heat  and  cold  both  appear  to 
be  adverfe  to  it.  In  Constantinople  it  is  often,  but  far 
from  being  always,  terminated  by  the  cold  of  winter, 
and  in  Kahira  by  the  heat  of  fummer;  both  circum- 
ftances being,  as  may  be  conjectured,  the  effect  of  indif- 
polition  for  abforptiun'in  the  fkin,  unlefs  it  be  fuppofed 
that  in  the  Litter  cafe  it  may  be  attributed  to  the 
change  the  air  undergoes  from  the  increafe  of  the 
Nile. 

"  The  first  fymptoms  are  faid  to  be  third  ;  2.  ce- 
phalalgia; 3.  a  (tiff  and  uneafy  fenfation,  with  rednefs 
and  tumor  about  the  eyes ;  4.  watering  of  the  eyes ; 
5.  White  pustules  on  the  tongue.  The  more  advanced 
fymptoms  of  buboes,  fce'.or  of  the  breath,  &c.  &c.  are 
well  known  ;  and  I  nave  nothing  authentic  to  add  to 
them.  Not  uncommonly,  all  thefe  have  fuccefiively 
fhewn  themfelves,  yet  the  patient  has  recovered ;  in 
which  cafe,  where  fuppuration  has  had  place,  the  fkin 
always  remains  difcoloured,  commonly  of  a  purple  hue. 
Many  who  have  been  bleeded  in  an  early  flage  of  the 
diforder,  have  recovered  without  any  fatal  fymptoms ; 
but  whether  from  that  or  any  other  caufe,  does  not  ap- 
pear certain  b).  The  fame  operation  is  reported  to 
have  been  commonly  fatal  in  a  late  ftage.  It  is  faid 
that  embrocating  the  buboes  continually  with  oil  has 

fometimes 


(b)  Dr  Mofeley,  we  think,  has  afligned  a  very  fuffkient  reafon  why  bleeding  (hould  generally  prove  effectual, 
if  recourfe  be  had  to  it  at  the  commencement  of  the  difeafe.  "  In  the  common  order  of  pefiilential  fevers  (fays- 
he),  they  commence  with  coldnefs  and  fhivering  ;  amply  demonstrating,  that  fomething  unufual  has  been  in  con- 
tact with  the  fkin,  agonizing  cutaneous  fenfibility.  Sicknefs  at  the  (tomach,  and  an  immoveable  preffure  about 
the  praecordia,  follow.  Thefe  demonftrate,  that  the  blood  cannot  pervade  the  extremities  of  the  body,  and  that 
the  quantity  which  ought  to  dilate  through  the  whole  machine  is  confined  to  the  larger  organs,  and  is  crowding 
and  distending  the  heart  and  central  venels. 

"  The  restraining  power  of  the  remoter  blood-veffels  being  destroyed,  the  thinner  parts  of  the  blood  efcape 
their  boundaries ;  hence  arifes  yellownefs  in  the  fkin  in  fome  climates ;  in  others,  the  extravafated  groffer  parts 
of  the  blood  stagnate,  forming  black  lodgements,  bubo,  anthrax,  and  exanthemata. 

"  The  object  in  thefe  fevers  is,  to  decide  the  contest  between  the  folids  and  the  fluids;  and  this  appears  to  me 
to  be  only  practicable,  when  fpontaneous  fweats  do  not  happily  appear,  or  cannot  be  railed  by  a  cooling  regi- 
men ;  and  by  draining  the  vital  parts,  by  bleeding  and  purging,'  before  the  fluids  have  burst  their  confines,  and 
diffolved  their  bond  of  union  with  the  folids.  The  next  ftep  is  to  regain  the  loft  energy  of  the  furface  of  the 
body,  by  exciting  perforation  ;  and  then  of  the  whole  fyftem,  by  tonics. 

"  When  thefe  things  are  not  done  in  the  first  hours  of  attack,  in  pestilential  fevers,  and  the  conflict  is  not  ex- 
tinguished at  once,  attempting  to  extort  fweats  from  the  body,  by  heating  alexapharmics,  will  do  mifchief  j  and 
bark,  wine,  stimulants,  and  cordials,  may  be  called  on,  like  undertakers,  to  perform  an  ufelefs  ceremony." 
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Plague,     fometimes  wrought  a  cure;  but  this  remedy  is  fo  diffi- 
'  cult  and  dangerous  for  the  operator,  that  it  v/ould  ap- 
pear experiments  mud  yet  be  very  defective." 

They  are  not,  perhaps,  fo  defective  as  Mr  Browne 
fuppofes.  In  the  hofpital  of  St  Anthony  at  Smyrna, 
it  has  been  the  practice  for  many  years  paft  to  rub  over 
with  warm  olive  oil  the  bodies  of  perfons  infected  by 
the  plague  ;  and  that  practice  has  been  attended  with 
wonderful  fuccefs.  It  was  firft  fuggefted  by  Mr  Bald- 
win the  Englifh  conful ;  and  from  him  adopted  by 
P.  Luigi  d't  Pavia,  who  for  upwards  of  27  years  has 
expofed  himfelf  to  infection  by  his  unremitting  attend- 
ance on  thofe  who  are  labouring  under  this  dreadful 
diftrefs.  This  excellent  man,  whofe  philanthropy  equals 
that  even  of  "  Marfeilles'  good  bifhop,"  declares,  that 
during  the  long  period  mentioned,  he  has  found  no  re- 
medy comparable  to  that  of  rubbing  olive  oil,  with  the 
ilrongcft  friction,  into  the  whole  body  of  the  infected 
perfon.  When  the  body  is  thus  rubbed,  the  pores  be- 
ing opened,  imbibe  the  oil,  and  a  profufe  perfpiration 
takes  place,  by  which  the  poifonous  infection  is  again 
thrown  out.  This  operation  muft  be  performed  the 
firft  day  of  the  infection ;  and  if  only  a  weak  perfpira- 
tion  enfues,  it  mull  be  repeated  till  it  is  obferved  that 
•every  particle  of  infection  is  removed,  and  that  the 
whole  body  of  the  patient  is  covered  with  a  profufe 
fweat.  Neither  the  patient's  fhirt  nor  bed-clothes  muft 
be  changed  till  the  perfpiration  has  entirely  ceafed.  The 
operation  mutt  be  performed  in  a  very  clofe  apartment ; 
and  at  every  feafon  of  the  year  there  muft  be  kept  in 
it  a  fire-pan,  over  which  fugar  and  juniper  mult  be 
thrown  from  time  to  time,  that  the  vapour  which  thence 
arifes  may  promote  the  perfpiration.  The  whole  body 
of  the  patient,  the  eyes  alone  excepted,  mult  in  this 
manner  be  anointed,  or  rather  rubbed  over  with  the 
greateft  care. 

This  practice  of  the  pious  monk  is  mentioned  by 
Mr  Howard  in  his  work  on  Lazarettos ;  but  a  more 
fatisfactory  account  of  it  is  given  by  Count  Leopold  von 
Berchtold,  who  adds  the  following  remarks  by  way  of 
illuftration  :    1.  The  operation  of  rubbing  in  the  oil 
muft  be  performed  by  means  of  a  fponge,  and  fo  fpeedi- 
ly  as  not  to  laft  more  than  about  three  minutes.    2.  The 
interval  between  the  firft  and  the  fecond  rubbing,  if  a 
fecond  be  necelfary,  muft  be  determined  by  circumstan- 
ces, as  the  fecond  muft  not  be  performed  till  the  firft 
perfpiration  is  over,  and  this  will  depend  on  the  con- 
ftitution  of  the  patient.     If  any  fweat  remains  upon  the 
fkin,  it  muft  be  wiped  off  with  a  warm  cloth  before  the 
fecond  rubbing  takes  place.     This  ftrong  friction  with 
oil  may  be  continued,  for  feveral  days  fucceffively,  until 
a  favourable  change  is  remarked  in  the  difeafe  ;  after 
which  the  rubbing  may  be  performed  in  a  more  gentle 
manner.     The  quantity  of  oil  requifite  each  time  can- 
not be  determined  with  accuracy  ;  but,  in  general,  a 
pound  may  be  fufficient.     The  pureft  and  fretheft  oil  is 
the  belt  for  this  operation  :  it  muft  not  be  hot,  but  on- 
ly lukewarm.     The  breaft  and  privities  muft  be  rubbed 
ibftly.     In  a  cold  climate  fuch  as  ours,  thofe  parts  on- 
ly into  which  the  oil  is  rubbed  muft  be  expofed  naked. 
The  other  parts  muft  be  covered  with  warm  clothing. 
In  this  manner  each  part  of  the  body  muft  be  rubbed 
with  oil  in  fucceffion,  as  quickly  as  poffible,  and  be  then 
inftantly  covered.     If  the  patient  has  boils  or  buboes, 
they  muft  be  rubbed  over  gently  with  the  oil  till  they 
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can  be  brought  to  fuppurate  by  means  of  emollient  pla-     Plague, 
Iters.     The  perfons  who  attend  the  patients  to  rub  in         II 
the  oil  muft  take  the  precaution  to  rub  themfelves  over  plainfield- 
in  the  like  manner,  before  they  engage  in  the  opera-  ^ 
tion.     They  muft,  if  poffible,  avoid  the  breath  of  the 
patient, .  and  not  be  under  any  apprehenfions  of  catch- 
ing the  infection. 

P.  Luigi  then  fays :  «  In  order  to  prevent  the  pa- 
tients from  lofing  their  ftrength,  I  prefcribed  for  them, 
during  four  or  five  days,  foup  made  of  vermicelli  boiled 
in  vinegar  without  fait.  I  gave  them  fi  x  or  feven  times 
a-day  a  fmall  fpoonful  of  preferved  four  cherries ;  pre- 
ferred not  with  honey,  but  with  fugar,  as  the  former 
might  have  occafioned  a  diarrhoea.  When  convinced 
that  the  patients  were  getting  better,  I  ufually  gave 
them  the  fifth  morning  a  cup  of  good  Mocha  coffee, 
with  a  piece  of  toalted  bifcuit  (bifcotto)  prepared  with 
fugar;  and  I  doubled  the  latter  according  to  the  ftren<nh 
and  improvement  of  my  patients." 

In  the  courfe  of  five  years,  during  which  friction 
with  oil  was  employed  in  the  hofpital  at  Smyrna,  of 
250  perfons  attacked  by  the  plague  the  greater  part 
were  cured;  and  this  would  have  been  the  cafe  with 
the  reft  had  they  not  neglected  the  operation,  or  had  it 
not  been  employed  too  late  after  their  nervous  fyftem 
had  been  weakened  by  the  difeafe  fo  as  to  render  them 
incurable.  Immenfe  numbers  of  people  have  been  pre- 
ferved from  the  effects  of  this  malady  by  the  above 
means  ;  and  of  all  thofe  who  have  anointed  themfelves 
with  oil,  and  rubbed  it  well  into  their  bodies,  not  one 
has  been  attacked  by  the  plague,  even  though  they  ap- 
proached perfons  already  infected,  provided  they  abftain- 
ed  from  heavy  and  indigestible  food. 

Thus  we  fee,  if  this  account  may  be  depended,  on, 
that  oil  rubbed  into  the  fkin  acts  as  a  preventative,  as 
well  as  a  cure.  When  the  operation  is  performed  to 
prevent  infection,  and  it  is  fuccefsfully  performed  with 
that  view  at  Smyrna,  as  often  as  the  plague  makes  its 
appearance  in  the  city,  as  it  is  not  done  for  the  pur- 
pole  of  promoting  perlpiration,  it  is  not  requifite  that  it 
Ihould  be  performed  with  the  fame  fpeed  as  when  for 
curing  fhejiiforder ;  nor  is  it  necelfary  to  abftain  from 
fleih  and  to  ufe  foups ;  but  it  will  be  proper  to  ufe  on- 
ly fowls  or  veal  for  ten  or  twelve  days,  boiled  orroaft- 
ed,  without  any  addition  or  feafoning  (condimento).  In 
the  laft  place,  it  will  be  necelfary  to  guard  againft  fat 
and  indigestible  food,  and  fuch  liquors  as  might  put  in 
motion  or  inflame  the  mafs  of  the  blood. 

This  important  difcovery  deferves  the  ferious  confi- 
deration  of  all  medical  men  ;  for  if  olive  oil  has  been 
found  efficacious  in  curing  or  preferving  againft  one 
fpecies  of  infection,  it  is  not  abfurd  to  fuppofe  that  the 
lame  or  other  kinds  of  oil  might  be  productive  of  much 
benefit  in  other  malignant  infectious  difeafes.  We  hope 
foon  to  hear  of  fome  trial  being  made  with  it  in  this 
country.  Would  it  be  of  any  fervice  in  the  yellow  fe- 
ver, fo  prevalent. in  the  weftern  world  ?  See  the  Ph'uo- 
Joph'wal  Magazine,  Vol.   II. 

PLAIN  du  Nord,  a  town  on  the  north  fide  of  the 
Ifland  of  St  Domingo,  fituated  at  the  fouth-eaft  cor- 
ner of  Bay  del'Acul,  and  on  the  road  from  Cape  Fran- 
cois to  Port  de  Paix,  nearly  5  leagues  weft  by  fouth  of 
the  Cape,  and  13  S.  E.  by  E.  of  Port  de  Paix. — Morse. 

PLAINFIELD,  a  townfhip  of  Maffachufetts,  coun- 
ty of  Hampfhire.     It  was  incorporated  in  1785,  and 

contains 
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Plainfield,  contains  458  inhabitants.     It  is  120  miles  weft  by  north  external  covering  of  the  feed  (as  he  had  found  in  other     Plants- 

II         of  Bofton. ib.  plants)  being  furnifhed  entirely  by  the  female.     In  the 

Plants.         Plainfield,    a  townfhip  in  Northampton   county,  fucceeding  fpring,  the  difference,  however,  became  ex- 

Pennfylvania. ib.  tremely  obvious  ;  for  the  plants  from  them  arofe  with 

Plainfield,    a   townfhip   in  the  N.  W.  corner  of  exceffive  luxuriance,  and  the  colour  of  their  leaves  and 

Chelhire  county,  New-Hampfhire,  on  the  eaft  bank  of  ftems  clearly  indicated  that  they    had  all   exchanged 

Connecticut  river,  which  feparates  it  from  Hartland  in  their  whitenefs  for  the  colour  cf  the  male  parent:   the 

Vermont.     It  was  incorporated  in  1761,  and  contains  feeds  produced  in  autumn  were  dark  grey.     By  intro- 

1,024  inhabitants. — ib.  ducing  the  farina  of  another  white  variety  (or  in  fome 

Plainfield,  a  townfhip  in  the  S.  E.  part  of  Wind-  inftances  by  fimple  culture),  he  found  this  colour  was 

ham  county,  Connecticut,  on  the  eaft  fide  of  Quina-  eafily  difcharged,  and  a  numerous  variety  of  new  kinds 

baug  river,  which  divides  it  from  Brooklyn  and  Can-  produced  ;  many  of  which  were  in  fize  and  every  other 

terbury.     It  is  about   14  miles  north-eaft  of  Norwich,  refpect  much  fuperior  to  the  original  white  kind,  and 

has  two  Prefbyterian  churches,  an  academy,  and  was  grew  with  exceffive  luxuriance  ,  fome  of  them  attaining 

fettled  in  1689. — ib.  the  height  of  more  than  twelve  feet. 

PLAISANCE,'  a  town  on  the  middle  of  the  neck         The  diffimilarity  he  obferved  in  the  offspring,  afford- 

of  the  north  peninfula  of  the  ifland  of  St  Domingo  ;  ed  by  different  kinds  of  farina  in  thefe  experiments,. 

12  leagues  S.  W.  of  Cape  Francois,  and  7  north  of  pointed  out  to  him  an  eafy  method  cf  afcertaining  whe- 

Les  Gonaves. — ib.  ther  fuperfcetation  (the  exiftence  of  which  has  been  ad- 

PLANETARY    hours,   are   twelfth  parts  of  the  mitted  among  animals)  could  alfo  take  place  in  the  ve- 

artificial  day  and  night  j  being  each  double  in  length  getable  world.     For  as  the  offspring  of  a  white  pea  is 

to  the  hour  nfed  in  civil  computation  in  Europe.  They  always  white,  unlefs  the  farina  of  a  coloured  kind  be 

are  ftill  ufed  by  the  Jews  as  they  were  among  their  introduced  into  the  bloffom,   and  as  the  colour  of  the 

forefathers  ;  and  hence  are  called  Jcwj/Jj  hours.     The  grey  one  is  always  transferred  to  its  offspring,  though 

reafon  of  their  being  called  planetary  hours,  is,  that,  ac-  the  female  be  white,  it  readily  occurred  to  Mr  Knight 

cording  to  the  aftroiogers,  a  new  planet  comes  to  pre-  that  if  the  farina  of  both  were  mingled  or  applied  at 

dominate  every  hour,  and  that  the  day  takes  its  dene-  the  fime  moment,  the  offspring  of  each  could  be  ealily 

mination  from  that  which  predominates  the  firft  hour  diftinguifhed. 
of  it ;  as  Monday  from  the  moon,  &c.  His  firft  experiment  was  not  altogether  fuccefsful ; 

PLANTAIN  Garden  River,  at  the  eaft  end  of  the  for  the  offspring  of  five  pods  (the  whole  which  efcaped 

ifland  of  Jamaica,  and  N.  by  W.  of  Point  Morant.  the  birds)  received  their  colour  from  the  coloured  male. 

There  is  a  kind  of  bay  at  its  mouth  ;  and  on  it,   with-  There  was,  however,  a  ftrong  refemblance  to  the  other 

in  land,  is  the  town  of  Bath. — Morse.  male  in  the  growth  and  character  of  more  than  one  of 

PLANTS,  organifed  bodies,  of  which  a  full  account  the  plants  ;  and  the  feeds  of  feveral  in  the  autumn  very 

has  been  given  in  the  Encycl.  under  the  title  Botany,  clofely  refembled  it  in  every  thing  but  colour.     In  this 

Plant,  Sexes,  Iftc.     The  eftablifhment  of  the  fexual  experiment  he  ufed   the  farina  of  a  white  pea,  which 

fyftem  in  vegetables,  and  the  acknowledged  analogy  be-  poffeffed  the  remarkable  property  of  fhrivelling  excef- 

tween  vegetable  and  animal  bodies,  has  fuggefted  a  me-  fively  when  ripe;  and  in  the  fecond  year  he  obtained 

thod  of  improving  plants,  as  animals  areconfeffedly  im-  white  feeds  from  the  grey  ones  above  mentioned,  per- 

proved,    by    what  is    called    cr offing  the  breed.     This  fectly  fimilar  to  it.     He  is  therefore  ftrongly  difpofed 

thought  occurred  firft,  we  believe,  to  Andrew  Knight,  to  believe  that  the  feeds  were  here  of  common  paren- 

Efq  ;  and  in  the  Tranfactions  of  the  Royal  Society  for  tage  ;  but  doth  not  conceive  himfelf  to  be  in  poffeffion 

I779>  we  have  an  account  of  fome  very  curious  experi-  of  facts  fufficient  to  enable  him  to  fpeak  withdecifion 

ments  made  by  hirn,  with  the  view  of  afcertaining  whe-  on  this  queftion.     We  have  no  right  to  form  a  decided 

ther  the  improvement  which  he  had  conceived  be  ac-  opinion  on  this  part  of  the  fubject,  having  paid  to  it 

tually  practicable.     Thofe  were  chiefly  made  on  the  very  little  attention  ;  but  at  prefent  we  are  inclined  to 

garden  pea,  of  which  he  had  a  kind  growing  in  his  think  differently  from  the  author.     We  admit,  indeed, 

yard;  which  having  been  long  cultivated  in  the  fame  that  if  the  female  afford  the  firft  organized  atom,  and 

foil,  had  ceafed  to  be  productive,  and  did  not  appear  to  the  male  act  only  as  a  ftimulus,  it  is  by  no  means  im- 

recover  the   whole  of  its  former  vigour  when  removed  poffible  that  the  explofion  of  two  veficles  of  farina,  at 

to  a  foil  of  fomewhat  different  quality.     On  this  his  the  fame  moment  [taken  from  different  plants),  may 

firft  experiment  in  1787  was  made.     Having  opened  a  afford  feeds  of  common  parentage  ;  but  whether  the 

dozen  of  its  immature  bloffoms,  he  deftroyed  the  male  female  or  the  male  affords  the  firft  organized  atom,  is 

parts,  taking  great  care  not  to  injure  the  female  ones  ;  the  queftion  which  to  us  appears  not  yet  decided, 
and  a  few  days  afterwards,  when  the  bloffoms  appeared        Another  fpecies  however,  of  fuperfcetation,  in  which 

mature,  he  introduced  the  farina  of  a  very  large  and  one  feed  appears  to  have  been  the  offspring  of  two 

luxuriant  grey  pea  into  one  half  of  the  bloffoms,  leaving  males,  has  occurred  to  Mr  Knight  fo  often,  as  to  re- 

the  other  half  as  they  were.      The  pods  of  each  grew  move,  he-fays,  all  poffibility  of  doubt  as  to  its  exift- 

equally  well ;  but  he  foon  perceived  that  of  thofe  into  ence.     In  1  797,  the  year  after  he  had  feen  the  refult 

whofe  bloffoms  the  farina  had  not  been  introduced,  the  of  the  laft  mentioned  experiment,  having  prepared  a 

feed  remained  nearly  as  they  were  before  the  bloffom  great  many  white  bloffoms,  he  introduced  the  farina  of 

expanded,  and  in  that  ftate  they  withered.     Thofe  in  a  white  and  that  of  a  grey  nearly  at  the  fame  moment 

the  other  pods  attained  maturity,  but  were  not  in  any  into  each ;  and  as  in  the  laft  year  the  character  of  the 

fenfible  degree  different  from  thofe  afforded  by  other  coloured  male  had  prevailed,  he  ufed  its  farina  more 

plants  of  the  fame  variety  ;  owing,  he  imagines,  to  the  fparingly  than  that  of  the  white  one ;  and  now  almoft 

everv 
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Plants,  every  pod  afforded  plants  of  different  colours.  The 
majority,  however,  were  white  ;  but  the  characters  of 
the  two  kinds  were  not  fufficiently  diftinct  to  allow  him 
to  judge  with  precifion  whether  any  of  the  feeds  were 
produced  of  common  parentage  or  not.  In  the  year 
1798  he  was  more  fortunate ;  having  prepared  blof- 
forns  of  the  little  early  frame  pea,  he  introduced  its  own 
faiina  and  immediately  afterwards  that  of  a  very  large 
and  late  grey  kind,  and  fowed  the  feeds  thus  obtained 
in  the  end  of  fummer.  Many  of  them  retained  the  co- 
lour and  character  of  the  fmall  early  pea,  not  in  the 
flighteft  degree  altered,  and  bloffomed  before  they  were 
eighteen  inches  high;  whilft  others  (taken  from  the 
fame  pods),  whofe  colour  was  changed,  giew  to  the 
height  of  more  than  four  fcer,  and  were  killed  by  the 
froft  before  any  bloffoms  appeared. 

It  is  evident,  that  in  thefe  inftances  fuperfcetation 
took  place  ;  and  it  is  equally  evident  that  the  feeds 
were  not  all  of  common  parentage.  Should  fubfequent 
experience  evince,  that  a  fingle  plant  may  be  the  off- 
spring of  two  males,  the  analogy  between  animal  and 
vegetable  nature  may  induce  fome  curious  conjectures 
relative  to  the  procefs  of  generation  in  the  animal 
world. — It  certainly  may  ;  but  either  we  do  not  per- 
fectly  underftand  the  author's  meaning,  or  this  experi- 
ment is  not  conclufive.  There  were  here  feeds  of  dif- 
ferent colours  produced  by  the  farina  of  different  males, 
operating  on  the  fame  female  plant  ;  and  there  are  well 
attefted  inftances  of  twin  children  being  born  of  differ- 
ent colours,  in  confequence  of  the  coition  of  different 
males,  a  negro  and  a  whiteman,  with  the  fame  woman. 
Had  Mr  Knight  difcovered,  not  that  the  fame  pod, 
but  that  the  fame  individual  pea,  was  the  offspring  of 
two  males,  his  difcovery  would  indeed  have  led  to  fome 
curious  conjectures  refpecting  animal  generation.  But 
to  proceed  with  his  experiments  : 

By  introducing  the  farina  of  the  largeft  and  moft 
luxuriant  kinds  into  the  bloffoms  of  the  moft  diminu- 
tive, and  by  reveifmg  this  procefs,  he  found  that  the 
powers  of  the  male  and  female,  in  their  effects  on  the 
offspring,  are  exactly  equal.  The  vigour  of  the  growth, 
the  iize  of  the  feeds  produced,  and  the  feafon  of  matu- 
rity, were  the  fame,  though  the  one  was  a  very  early 
and  the  other  a  late  variety.  He  had  in  this  experi- 
ment a  ftriking  inftance  of  the  ftimulative  effects  of 
croffing  the  breeds  ;  for  the  fmalleft  variety,  whofe 
height  rarely  exceeded  two  feet,  was  increased  to  fix 
feet  ;  whilft  the  height  of  the  large  and  luxuriant  kind 
was  very  little  diminifhed.  By  this  procefs  it  is  evi- 
dent, that  any  number  of  new  varieties  may  be  obtain- 
ed ;  and  it  is  highly  probable,  that  many  of  thefe  will 
be  found  better  calculated  to  correct  the  defects  of  dif- 
ferent foils  and  fituations  than  any  we  have  at  prefent. 

The  fuccefs  of  Mr  Knight's  experiments  on  the  pea 
induced  him  to  make  fimilar  experiments  on  wheat ; 
but  thefe  did  not  anfwer  his  expectations.  The  vaiie- 
ties  indeed  which  he  obtained,  efcaped  the  blights  of 
1795  and  1796;  but  their  qualities  were  not  other- 
v/ile  good,  nor  were  they  permanent.  His  experiments 
on  the  apple,  the  improvement  of  which  was  the  rirft 
object  of  his  attention,  have,  as  far  as  he  could  judge 
from  the  cultivated  appearance  of  trees  which  had  not 
borne  fruit  when  he  wrote  his  memoir,  been  fully  equal 
to  his  hopes.  The  plants  which  he  obtained  from  his 
efforts  to  unite  the  good  qualities  of  two  kinds  of  apple, 
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feem  to  poffefs  the  greateft  health  and  luxuriance  of 
growth,  as  well  as  the  moft  promifing  appearance  in 
other  refpects.  In  fome  of  thefe  the  characler  of  the 
male  appears  to  prevail ;  in  others  that  of  the  female  ; 
and  in  others  both  appear  blended,  or  neither  is  diflin- 
guifhable.  Thefe  variations,  which  were  often  obfer- 
vable  in  the  feeds  taken  from  a  fingle  apple,  evidently 
arife  from  the  want  of  permanence  in  the  character  of 
this  fruit,  when  raifed  fiom  feed.  Many  experiments 
of  the  fame  kind  were  tried  on  other  plants  ;  but  it  is 
fufficient  to  fay,  that  all  tended  to  evince,  that  impro- 
ved varieties  of  every  fruit  and  of  efculent  plants  may  be 
obtained  by  this  procefs,  and  that  Nature  intended  that 
a  fexual  intercourfe  fhould  take  place  between  neigh- 
bouring plants  of  the  fame  fpecies. 

PLANTS,  Nutrition  of.  This  is  a  fubject  on  which 
a  variety  of  opinions  has  been  entertained  by  modern 
chemifts.  Haffenfratz  confiders  carbon  as  the  fubftance 
which  nourifhes  vegetables.  Ingenhouz,  in  his  work 
on  the  nutrition  of  plants,  pubhfhed  in  1797,  endea- 
vours to  prove,  that  if  carbon  has  any  influence  in  this 
refpect,  it  can  be  only  in  the  ftate  of  carbonic  acid,  as 
that  acid  is  abibrbed  and  decompofed  by  vegetables  : 
while  the  ligneous  carbon,  furnifhed  by  Nature,  produ- 
ces no  effect  on  the  expanfion  of  plants.  Mr  A.  Young 
has  endeavoured  to  demontlrate  the  fame  thing  by  ex- 
periments. M.  Rafn,  a  Danifh  chemift,  defirous  of 
difcovering  the  truth  amidft  thefe  contradictory  opi- 
nions, made,  for  three  years,  a  feries  of  experiments  ; 
from  which  he  concludes,  by  the  expanfion,  fize,  and 
colour  of  the  plants  employed,  that  carbon,  either  ve- 
getable or  animal,  has  a  decided  influence  in  the  ncu- 
rifhment  of  vegetables.  What  is  new  and  particularly 
worthy  of  remark  in  thefe  refearches,  is,  that,  accord- 
ing to  M.  Rafn,  the  carbonic  acid  produces  exactly  the 
fame  effect  as  charcoal  of  wood. 

According  to  Mr  Rafn,  coal  afhes,  on  which  the 
German  and  Enghfh  farmers  beftow  fuch  praife,  de- 
flroy  the  plants  if  the  foil  contains  an  eighth  part  of 
that  admixture.  The  leaves  become  faded,  as  if  fcorch- 
ed,  at  the  end  of  from  fifteen  to  twenty  days,  and  the 
phnts  themfelves  die  at  the  end  of  four  or  five  weeks. 

No  feed  germinates  in  oil.  A  fingle  grain  of  com- 
mon fait,  in  200  grains  of  water,  is  fufficient  to  retard 
the  vegetation  of  plants,  and  may  even  kill  them  if  they 
are  watered  with  thatfaline  liquor. 

Shavings  of  horn,  next  to  infufion  animals,  are  the 
moft  favourable  to  vegetation  :  charcoal  holds  the  third 
rank.  For  the  truth  of  thefe  opinions,  fee  Vegetable 
Substances  in  this  Supph 

PLASTOW,  or  Plaiftow,  a  townfhip  in  the  fouth- 
eaftern  part  of  Rockingham  county,  New-Hampfhire, 
feparated  from  Haverhill  in  Maffachufetts,  (of  which 
it  was  formerly  a  part)  by  the  fouthern  State  line.  It 
was  incorporated  in  1749,  and  contains  521  inhabi- 
tants; 12  or  14  miles  fouth-weftward  of  Exeter,  and 
28  fouth-weft  of  Portfmouth. — Morse. 

PLATA  Cays,  or  Keys,  a  large  fand-bank  from  10 
to  14  leagues  north  of  the  north  coaft  of  the  ifland  of 
St  Domingo.  It  is  nearly  10  leagues  in  length,  at 
weft  by  north,  and  from  2  to  6  miles  in  breadth.  The 
eaft  end  is  nearly  due  north  of  Old  Cape  Francois  — ib. 

Plata,  an  ifland  on  the  coaft  of  Quito,  in  Peru,  4  or 
5  leagues  W.  N  W.  from  Cape  St  Lorenzo,  and  in  lat. 
1    10  fouth.     It  is  four  miles  long  and  i4r  broad  ;  and 
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affords  little  elfe  than  grafs  and  fmall  trees.  The  an- 
choring  places  are  on  the  eaft  fide  near  the  middle  of 
the  ifland. — ib. 

Plata,  River  de  la,  is  one  of  the  largeft  rivers  on 
this  globe,  and  falls  into  the  S.  Atlantic  Ocean  between 
Capes  St  Anthony  fouthward,  and  St  Mary  on  the 
northward,  which  are  about  150  miles  apart.  It  ac- 
quires this  name  after  the  junction  of  the  Parana  and 
Paraguay  ;  and  feparates  Brazil  from  the  Defert  Coaft. 
Its  navigation,  although  very  extenfive,  is  rather  dan- 
gerous, on  account  of  the  number  of  fandy  iflands  and 
rocks  in  its  channel,  which  are  perhaps  difficult  to 
avoid,  by  reafon  of  the  currents  and  different  fets  of 
the  tide,  which  they  produce.  For  thefe  and  other 
reafons,  fhips  feldom  enter  this  river,  unlefs  urged  by 
neceffity  ;  efpecially  as  there  are  many  bays,  harbours, 
and  ports  on  the  coaft  where  veflels  can  find  good  and 
fafe  anchorage.  The  water  is  fweet,  clears  the  lungs, 
and  is  faid  to  be  a  fpecific  againft  rheums  and  de- 
fluxions  j  but  is  of  a  petrifying  quality.  Cape  St 
Anthony  is  in  lat.  36  32  fouth,  and  long.  56  34  weft. 

—ib. 

Plata,  a  city  of  Peru,  in  S.  America,  in  the  prov- 
ince of  Charcas,  built  in  1539.  It  {lands  on  a  fmall 
plain,  environed  by  eminences,  which  defend  it  from 
all  winds.  The  air  in  fummer  is  very  mild ;  nor  is 
there  any  confiderable  difference  throughout  the  year, 
except  in  the  winter  months,  viz.  May,  June,  and 
July,  when  tempefts  of  thunder  and  lightning  and  rain 
are  frequent ;  but  all  the  other  parts  of  the  year  the 
air  is  ferene.  The  houfes  have  delightful  gardens 
planted  with  European  fruit  trees,  but  water  is  very 
fcarce  in  the  city.  It  has  a  large  and  elegant  cathedral, 
adorned  with  paintings  and  gildings,  a  church  for  In- 
dians, an  hofpital,  and  2  nunneries ;  and  contains  about 
14,000  inhabitants.  Here  are  alfo  an  univerfity  and 
two  colleges,  in  which  ledtures  on  all  the  fciences  are 
read.  In  its  vicinity  are  mines  of  filver  in  the  moun- 
tain of  Porco ;  which  have  been  neglected  fince  thofe 
of  Potofi  were  difcovered.  It  is  feated  on  the  river 
Chimdo,  500  miles  S.  E.  of  Cufco.  S.  lat.  19  16, 
weft  long.  63  40.  The  jurifdiction  of  this  name  is  200 
leagues  in  length,  and  100  in  breadth,  extending  on 
each  fide  of  the  famous  river  La  Plata.  In  winter  the 
nights  are  cold,  but  the  days  moderately  warm.  The 
froft  is  neither  violent  nor  lafting,  and  the  fnows  very 
ihconfiderable. — ibr 

PLATE,  Monte  de,  a  mountainous  fettlement  near 
the  centre  of  the  ifland  of  St  Domingo,  towards  its 
eaftern  extremity,  15  leagues  north  of  the  mouth  of 
Macoriz  river,  and  16  to  the  north-eaft  of  the  city  of 
St  Domingo.  It  was  formerly  a  flourifhing  place,  and 
called  a  city ;  but  the  whole  parifh  does  not  now  con- 
tain above  600  fouls.  Two  leagues  to  the  N.  E.  of  it 
is  the  wretched  fettlement  of  Boya,  to  which  the  ca- 
cique Henri  retired,  with  the  fmall  remnant  of  Indians, 
when  the  cruelties  of  the  Spaniards,  in  the  reign  of 
Charles  V.  had  driven  him  to  a  revolt.  There  does 
not  now  exift  one  pure  defcendant  of  their  race. — ib. 

Plate,  Point,  the  north  point  of  the  entrance  into 
Port  Dauphin,  on  the  E.  coaft  of  the  Ifland  of  Cape 
Breton,  or  Sydney ;  and  3  leagues  fouth-weft  by  fouth 
of  Cape  Fumi,  which  is  the  fouth-weft  boundary  of  the 
harbour  of  Achepe. — ib. 

Plate,  Port  de,  on  the  N.  coaft  of  the  ifland  of  St 
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Domingo,  is  overlooked  by  a  white  mountain,  and  lies 
22  leagues  W.  of  Old  Cape  Francois.  It  has  3  fathoms 
water  at  its  entrance,  but  diminifhes  within  ;  and  is  but 
an  indifferent  harbour.  The  bottom  is  in  fome  parts 
(harp  rocks,  capable  of  cutting  the  cables.  A  vetfel 
muft,  on  entering,  keep  very  clofe  to  the  point  of  the 
breaker,  near  the  eaftern  fort ;  when  in,  (he  anchors  in 
the  middle  of  the  port.  The  canton  of  Port  de  Plate 
greatly  abounds  in  mines  of  gold,  filver  and  copper. 
There  are  alfo  mines  of  plafter.  It  is  unhealthy,  from 
the  cullom  which  the  inhabitants  have  of  drinking  the 
water  of  a  ravin.  It  has  a  handfome  church  and  about 
2,500  inhabitants. — ib. 

Plate  Forme,  La,  a  town  on  the  S.  fide  of  the  N. 
peninfula  of  St  Domingo,  3  leagues  W.  of  Point  du 
Paradis,  which  is  oppofite  the  fettlement  of  that  name, 
a  league  from  the  fea ;  2*  leagues  S.  by  E.  of  Bom- 
barde,  and  13  S.  E.  by  S.  of  the  Mole.  N.  lat.  19 
36,  W.  long,  from  Paris,   75  40 — ib. 

PLATFORM,  a  bay  on  the  N.  coaft  of  the  ifland 
of  Jamaica,  eaftward  of  Dunklin's  Cliff. — ib. 

PLATINUM,  or  Platina  (See  Chemistry, 
Suppl.  Part.  I.  Chap.  iii.  Sect.  3.),  is  a  metal,  of  which 
every  chemift  regrets  the  difficulty  of  making  it  mal- 
leable. Of  the  different  procefies  adopted  to  accom- 
plifh  this  end,  we  have  reafon  to  believe  that  of  Mr 
Richard  Knight  the  moft  fuccefsful  ;  and,  with  the 
fpirit  of  a  true  philofopher,  he  wifhes  to  make  that  prc- 
cefs  as  generally  known  as  poffible.  We  fhall  give  it 
in  his  own  words  : 

"  To  a  given  quantity  of  crude  platinum,  I  add  (fays 
he)  15  times  its  weight  of  nitro-muriatic  acid  (compofed 
of  equal  parts  of  nitric  and  muriatic  acids)  in  a  tubula- 
ted glafs  retort,  with  a  tubulated  receiver  adapted  toi:. 
It  is  then  boiled,  by  means  of  an  Argand's  lamp,  till 
the  acid  has  affumed  a  deep  faffron  colour :  it  is  then 
poured  off;  and  if  any  platina  remains  undiflblved,  more 
acid  is  added,  and  it  is  again  boiled  until  the  whole  is 
taken  up.  The  liquor,  being  fuffered  to  reft  till  quite 
clear,  is  again  decanted:  a  folution  offal-ammoniac  is 
then  added,  by  little  and  little,  till  it  no  longer  gives  a 
cloudinefs.  By  this  means  the  platina  is  thrown  down 
in  the  form  of  a  lemon  coloured  precipitate,  which  hav- 
ing fubfided,  the  liquor  is  poured  off,  and  the  precipi- 
tate repeatedly  wafhed  with  diddled  water  till  it  ceafes 
to  give  an  acid  tafte  (too  much  water  is  injurious,  the 
precipitate  being  in  a  certain  degree  foluble  in  that  li- 
quid); the  water  is  then  poured  off,  and  the  precipitate 
evaporated  to  drynefs." 

Thus  far  our  author's  method,  as  he  candidly  ob- 
ferves  himfelf,  differs  not  from  that  which  has  been  fol- 
lowed by  many  others ;  but  the  remainder  of  the  pro- 
cefs  is  his  own.  "  A  ftrong,  hollow,  inverted  cone  of 
crucible  earth  being  procured,  with  a  correfponding 
ftopper  to  fit  it,  made  of  the  fame  materials,  the  point 
of  the  latter  is  cut  off  about  three-fourths  from  the 
bafe.  The  platina,  now  in  the  ftate  of  a  light  yel- 
low powder,  is  preffed  tight  into  the  cone,  and,  a 
cover  being  fixed  flightly  on,  it  is  placed  in  an  air-fur- 
nace, and  the  fire  raifed  gradually  to  a  ftrong  white 
heat.  (The  furnace  ufed  by  Mr  Knight  is  portable, 
with  a  chamber  for  the  fire  only  eight  inches  in  dia- 
meter.) In  the  mean  time  the  conical  ftopper,  fixed 
in  a  pair  of  iron  tongs  fuitable  for  the  purpofe,  is 
brought  to  a  red,  or  to  a  bright  red  heat.     The  cover 
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Platonic,  being  then  removed  from  the  cone,  the  tongs  with  the 
heated  ftopper  is  introduced  through  a  hole  in  the  cover 
of  the  furnace,  and  preffed  at  firft  gently  on  the  pla- 
tina,  at  this  time  in  a  ftate  nearly  as  foft  as  dough,  till  it 
at  length  acouires  a  move  folid  confidence.  It  is  then 
repeatedly  ftruck  with  the  ftopper,  as  hard  as  the  na- 
ture of  the  materials  will  admit,  till  it  appears  to  re- 
ceive no  farther  impreffion.  The  cone  is  then  removed 
from  the  furnace  ;  and  being  ftruck  lightly  with  a  ham- 
mer, the  platina  falls  out  in  a  metallic  button,  from 
which  ftate  it  may  be  drawn,  by  repeatedly  heating  and 
gently  hammering,  into  a  bar  fit  for  flatting,  drawing 
into  wire,  planifhing*  &c. 

"  Befides  the  comparative  facility  of  this  procefs,  it 
has  the  further  advantage  of  rendering  the  platina  much 
purer  than  when  red  hot  iron  is  obliged  to  be  had  recourfe 
to ;  for  platina,  when  of  a  white  heat,  has  a  ftrong  af- 
finity for  iron,  and,  with  whatever  care  it  may  have 
been  previoufly  feparated  from  that  metal,  will  be  found 
to  have  taken  up  a  portion  of  it,  when  it  is  employed  of  a 
red  heat,  to  ferve  to  unite  the  particles  of  the  platina." 

PLATONIC  Bodies,  fee  Regular  Bodies,  Suppl. 

PLATTE,  La,  a  fmall  river  of  Vermont  which 
falls  into  Lake  Champlain  at  Shelburne. — Morse. 

PLATTSBURGH  is  an  extenfive  townfhip  in  Clin- 
ton county,  New-York,  fituated  on  the  weft  margin  of 
Lake  Champlain,  lying  northerly  of  Willfborough, 
about  300  miles  north  ®f  New-York  city,  and  nearly 
that  diftance  foutherly  of  Quebec  in  Canada.  From 
the  fouth  part  of  the  town  the  mountains  trend  away 
wide  from  the  lake,  and  leave  a  charming  trail:  of  ex- 
cellent land,  of  a  rich  loam,  well  watered,  and  about 
an  equal  proportion  fuitable  for  meadow  and  for  tillage. 
The  land  rifes  in  a  gentle  afcent  for  feveral  miles  from 
the  lake,  of  which  every  farm  will  have  a  delightful 
view.  Several  years  ago,  this  townfhip,  and  the  whole 
county  indeed,  which  at  prefent  contains  feveral  thou- 
fand  inhabitants,  was  a  wildernefs ;  now  they  have  a 
houfe  for  public  worfhip,  a  court-houfe  and  gaol,  the 
courts  of  common  pleas  and  general  feffions  of  the 
peace  fit  here  twice  in  a  year;  they  have  attizans  of 
almoft  every  kind  among  them,  and  furnifh  among 
themfelves  all  the  materials  for  building,  glafs  except- 
ed. Polite  circles  may  here  be  found,  and  the  genteel 
traveller  be  entertained  with  the  luxuries  of  a  feaport, 
a  tune  on  the  harpfichord,  and  a  philofnphical  conver- 
fatiun.  In  1790,  it  contained  458  inhabitants,  includ- 
ing 13  flaves.  In  1796  there  were  142  of  the  inhabi- 
tants qualified  electors. — ib. 

PLAY  Green,  or  Pujcacogan,  in  Upper  Canada,  lies 
near  the  north  fhore  of  Winnipeg  Lake,  in  lat.  53  53, 
and  long.  97  54. — ib. 

PLEASANT  Point,  a  north  eafterly  head-land  in 
Merry  Meeting  Bay,  Diftrift  of  Maine,  and  in  Lincoln 
county. — ib. 

Pleasant  Point,  the  eaftern  boundary  of  the  mouth 
of  Hawk's,  or  Sandwich  river,  in  the  harbour  of  Che- 
bufto,  on  the  fouthern  coaft  of  Nova-Scotia. — ib. 

Pleasant  River,  a  fmall  village  where  is  a  poft- 
office  on  the  fea-coaft  of  Wafhington  county,  Diftrict 
of  Maine,  and  at  the  head  of  Narraguagus  Bay;  16 
miles  N.  E.  of  Goldfborough,  and  32  W.  by  S.  of 
Machias. — ib. 

PLEIN  River,  the  northern  head-water  of  Illinois 
river.     It  interlocks  with  Chicago  river,    a  water  of 
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Lake  Michigan.     Forty  miles  from  its  fource  is  the  Pluckemin 
place   called   Hid-Ifland  ;    26   miles  farther   it   paffes  II 

through  Dupage  Lake ;  and  5  miles  below  the  lake,  ^^^ 
and  fouthward  of  Mount  Juliet,  it  joins  Theakiki  river, 
which  comes  from  the  eaftvvard.  Thence  the  united 
ftream  affumes  the  name  of  Illinois.  The  land  between 
thefe  branches  is  rich,  and  intermixed  with  fwamps  and 
ponds. — ib. 

PLUCKEMIN,  a  town  or  village  of  fome  trade, 
in  Somerfet  county,  Nevv-Jerfey,  28  miles  north  of 
Princeton,  and  about  18  S.  W.  of  Brunfwick.  It  de- 
rived its  lingular  name  from  an  old  Irifhman,  noted 
for  his  addrefs  in  taking  in  people. — ib. 

PLUE,  Lac  la,  or  Rainy  Lake,  lies  W.  by  N.  of 
Lake  Superior,  and  E.  by  S.  of  the  Lake  of  the  Woods, 
in  Upper  Canada.     The  Narrows  are  in  N.  lat. 

49°     3'      2" 
48     35     49 
.         .         .         50       7     31 
50       7     51 
ib. 

PLUMB  Ifland,  on  the  coaft  of  Maffachnfetts,  is 
about  9  miles  long,  and  about  half  a  mile  broad,  ex- 
tending from  the  entrance  of  Ipfwich  , river  on  the 
fouth,  nearly  a  north  courfe  to  the  mouth  of  Merrimack 
river,  and  is  feparated  from  the  main  land  by  a  narrow 
found,  called  Plumb  Ifland  river,  which  is  fordable  in 
feveral  places  at  low  water.  It  confifts  for  the  mofl 
part  of  fand,  blown  into  ludicrous  heaps,  and  crowned 
with  bufhes  bearing  the  beach  plum.  There  is  how- 
ever, a  valuable  property  of  falt-marfh,  and  at  the  S. 
end  of  the  ifland,  are  2  or  3  good  farms.  On  the  N. 
end  ftand  the  lighthoufes,  and  the  remains  of  a  wood- 
en fort,  built  during  the  war,  for  the  defence  of  the 
harbour.  On  the  fea  fhore  of  this  ifland,  and  on  Salif- 
bury  beach,  the  Marine  Society,  and  other  gentlemen 
of  Newbury-Port,  have  humanely  erected  feveral  fmall 
houfes,  furnifhed  with  fuel  and  other  conveniences,  for 
the  relief  of  mariners  who  may  be  fhipwrecked  on  this 
coaft.  The  N.  end  lies  in  lat.  43  4  N.  and  long.  70 
47  W.— ib. 

Plumb  Ifland,  on  the  N.  E.  coaft  of  Long-Ifland, 
in  the  State  of  New- York,  is  annexed  to  Southhold  in 
Suffolk  county.  It  contains  about  800  acres,  and  fup- 
ports  7  families.  It  is  fertile,  and  produces  wheat, 
corn,  butter,  cheefe,  and  wool.  It  is  three-fourths  of 
a  mile  from  the  eaftern  point  of  Southhold.  This 
ifland,  with  the  fandy  point  of  Gardner's  Ifland,  form 
the  entrance  of  Gardner's  Bay. — ib. 

Plumb  Point,  Great,  on  the  S.  coaft  of  the  ifland 
of  Jamaica,  forms  the  S.  E.  limit  of  the  peninfula  of 
Port-Royal,  which  fhelters  the  harbour  of"  Kingfton. 
Little  Plumb  Point  lies  weftward  of  the  former,  towards 
the  town  of  Port- Royal,  on  the  fouth  fide  of  the  penin- 
fula.— ib. 

PLUMSTEAD,  a  pott-town  of  Pennfylvania,  fitu- 
ated on  the  W.  fide  of  Delaware  river,  36  miles  N.  of 
Philadelphia,  and  13  S.  by  W.  of  Alexandria,  in  New- 
Jerfey. — ib. 

PLUVIAMETER,  a  machine  for  meafuring  the 
quantity  of  rain  that  falls,  otherwife  called  Ombrome- 
ter;  which  fee,  Encycl. 

PLYMOUTH,  a  maritime  county  in  the  eaftern 
part  of  the  State  of  Maffachufetts,  having  MafTachu- 
fetts  Bay  to  the  N.  E.  Briftol  county  S.  W.  Barnftable 
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Plymouth,  county  S.  E.  and  Norfolk  county  N.  W.  It  is  Subdi- 
vided into  15  townfhips,  of  which  Plymouth  is  the 
chief;  and  contains  4,240  houfes,  and  29,535  'nhabi- 
tants.  Within  the  counties  of  Plymouth  and  Briftol, 
there  are  now  in  operation,  14  blaft,  and  6  air  fur- 
naces, 20  forges  7  flitting  and  rolling  mills,  befides  a 
number  of  trip-hammer  (hops,  and  an  almoft  incredible 
number  of  nail-fhops,  and  others  for  common  fmithery. 
Thefe  furnaces,  fupplied  from  the  neighbouring  mines, 
produce  annually  from  1,500  to  1,800  tons  of  iron 
ware.  The  forges,  on  an  average,  manufacture  more 
than  1,000  tons  annually,  and  the  flitting  and  rolling 
mills,  at  leaft  1,500  tons.  The  various  manufactures 
of  thefe  mills,  have  given  rife  to  many  other  branches 
in  iron  and  fteel,  viz.  cut  and  hammered  nails,  fpades 
and  (hovels,  card  teeth,  faws,  fcythe?,  metal  buttons, 
cannon  balls,  bells,  fire  arms,  &c.  In  thefe  counties 
are  alfo  manufactured  hand  bellows,  combs,  fheet-iron 
for  the  tin  manufacture,  wire,  linfeed  oil,  fnuff,  ftone 
and  earthen  ware.  The  iron-works,  called  the  Federal 
Furnace,  are  7  miles  from  Plymouth  harbour. — Morse. 

Plymouth,  a  town  in  Litchfield  county,  Connecti- 
cut.— ib. 

Plymouth,  a  pod-town  of  New-Hampfliire,  fituat- 
ed  in  Grafton  county,  at  the  mouth  of  Baker's  river, 
on  its  S.  fide,  where  it  falls  into  the  river  Pemigewaf- 
fet ;  45  miles  N.  of  Concord,  71  north-wefterly  of 
Portfmouth,  and  445  N.  E.  of  Philadelphia.  The 
townfhip  was  incorporated  in  1763,  and  contains  625 
inhabitants. — ib. 

Plymouth,  formerly  Apple-Town,  in  New-York 
State,  lies  on  the  weft  fide  of  Seneca  Lake,  12  miles 
fouth-eaft  of  Geneva,  on  a  beautiful  declivity,  falling 
gradually  towards  the  lake,  and  commands  a  delight- 
ful profpect  to  the  weftern  country,  and  up  and  down 
the  lake.  Twenty  houfes  were  building  here  in  1796, 
and  as  the  new  State-road,  from  the  Cayuga,  interfects 
the  town,  a  ferry  eftablifhed,  and  another  town  laid 
out  on  the  oppofite  fide  of  the  lake,  it  promifes  fair  to 
become  a  considerable  and  very  thriving  village.  It  is 
well  watered  by  copious  fprings. — ib. 

Plymouth,  the  name  of  two  townfhips  in  Pennfyl- 
vania,  the  one  in  Luzerne  county,  the  other  in  that  of 
Montgomery. — ib. 

Plymouth,  a  fmall  poft-town  of  N.  Carolina,  on 
the  fouth  fide  of  Roanoke  river,  about  5  miles  above 
Albemarle  Sound.  It  is  23  miles  fouth-weft  by  S.  of 
Edenton,  and  463  fouth  by  weft  of  Philadelphia. — ib. 

Plymouth,  a  Settlement  on  the  fouth  peninfula  of 
the  ifland  of  St  Domingo,  and  in  the  dependence  of 
Jeremie. — ib. 

PLYMOUTH-TOWN,  in  the  ifland  of  Tobago, 
in  the  Weft- Indies.  N.  lat.  10  10,  W.  long.  60  32. 
—ib. 

PLYMPTON,  a  townfhip  in  Plymouth  county, 
MafTachufetts,  45  miles  S.  E.  of  Bofton.  It  was  incor- 
porated in  1707,  and  contains  956  inhabitants. — ib. 

PNEUMATICS.  In  this  article  in  the  Encyclo- 
paedia, (154)  an  erroneous  account  was  given  of  Dr 
Prince's  Air  Pump.  The  following  is  the  account 
of  it,  published  in  the  Memoirs  of  the  American  Aca- 
demy, vol.  i.  p.  497. 

Agreeably  to  your  requeft,  I  will  endeavour  to  give 
you  fome  account  of  the  air-pump  I  have  lately  con- 
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ftructed,  upon  a  plan  different  from  any  I  have  ever  Pneumatic? 
feen. 

Reading  the  account  of  the  ingenious  Mr  Smealon's 
air-pump,  in  vol.  xlvii.  of  the  Philofophical  Tranfac- 
tions,  and  the  high  recommendation  of  it  by  Dr  Priejl- 
ley,  in  vol.lxiv.  of  the  fame  work,  I  was  defirous  of 
poffeffing  one  of  that  kind  :  but  finding,  by  the  Doc- 
tor's paper,  they  were  not  commonly  made  by  the 
philofophical  ir.ftrument  makers  in  London,  it  induced 
me  to  attempt  making  one  myfelf,  with  fuch  affiftance 
as  I  could  get  here. 

Before  I  had  proceeded  far,  I  thought  Mr  Sinealon,s 
pump  might  be  improved,  if  not  in  its  power  of  rarefy- 
ing the  air,  at  leaft  in  Simplicity.  With  this  in  view,  I 
have  finished  mine.  To  (how  the  ground  on  which  I 
have  gone,  it  will  be  neceffary  to  confider  the  ratio- 
nale of  an  air-pump,  and  make  fome  observations  on 
Mr  Smealon's.  It  is  well  known  that  the  valve  at  the 
bottom  of  the  barrel  of  an  air-pump  is  opened  by  the 
fpring  of  the  air  acting  againft  it  underneath,  when 
the  weight  of  the  air  is  removed  from  the  top  of  the 
valve,  by  raifing  the  pifton  in  the  barrel.  In  order  to 
remove  this  refiftance  from  the  top  of  the  valve  moil 
effectually,  the  pifton  fhould  be  made  to  fit  very  exactly 
to  the  valve-plate,  when  put  down  upon  it :  for  if  there 
be  any  fpace  between  the  bottom  of  the  pifton  and 
valve,  part  of  the  air  will  be  retained  in  it ;  and  this 
air,  even  when  the  pifton  is  raifed  to  the  higheft,  will, 
by  its  expanfion,  in  Some  meaSure,  obftruct  the  opening 
of  the  valve.  When  the  air  in  the  receiver,  or  under- 
neath the  valve,  is  rarefied  to  an  equal  degree  with  the 
air  contained  in  the  barrel,  (the  pifton  being  drawn  up 
to  the  higheft)  the  valve  can  rife  no  longer,  becauSe 
the  refiftance  above  is  equal  to  the  power  below.  The 
refiftance  from  this  air,  retained  in  the  barrel,  againft 
the  valve  at  the  bottom,  will  be  uniformly  the  fame, 
when  the  pifton  is  at  the  fame  diftance  from  it ;  becaufe 
the  weight  of  the  atmofphere  is  continually  preffing  on 
the  pifton-valve,  and  will  prevent  the  air  below  patting 
through  it,  while  this  air  is  rarer  than  the  atmofphere: 
and  when  the  pifton  is  put  down  to  the  bottom  of  the 
barrel,  it  will  not  efcape  through  the  pifton,  but  only 
be  compreffed  into  the  vacancy  between  the  bottom 
of  the  pifton  and  the  valve-plate  at  the  bottom  of  the 
barrel,  and  be  of  equal  denfity  with  the  atmofphere. 
Befides  the  refiftance  arifing  from  this  retained  air,  we 
muft  confider  the  weight  of  the  valve,  its  cohefion  to 
the  plate,  occafioned  by  the  oil,  and  its  being  ftretched 
tight  over  the  hole,  as  increafing  the  obstruction  :  es- 
pecially when  the  Spring  of  the  air  under  the  valve  is 
much  weakened  by  rarefaction.  And  if  we  take  into 
the  account  the  refiftance  arifing  Srom  theSe  cauSes,  the 
denfity  of  the  air  in  the  barrel,  when  compreffed  into 
the  abovementioned  vacancy,  will  be  as  much  greater 
than  the  denfity  of  the  atmofphere  above  the  pifton,  as 
the  addition  of  this  refiftance  ;  for  this  obstruction  be- 
longs to  the  pifton-valve,  as  well  as  to  the  other.  And 
fo  alfo,  when  this  retained  air  is  expanded,  fay  one 
hundred  times,  by  raifing  the  pifton,  the  air  in  the  re- 
ceiver cannot  be  rarefied  to  the  Same  degree,  becaufe  of 
this  refiftance  of  the  valve  at  the  bottom  of  the  bar- 
rel. 

In  order  to  produce  a  greater  rarefaction  of  the  air 
in  the  receiver  than  what  the  common  pump  will  effect, 
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Pneumatics  the  valves,  where  ufed,  muft  be  made  to  open  more  ea- 
fily, by  removing,  as  far  as  poffible,  thefe  obftructions. 
In  the  common  pump  thefe  impediments  are  great ; 
becanfc  the  furface  of  the  valve,  which  is  expoied  to 
the  air  underneath,  is  generally  very  fmall ;  and  the 
vacancy  between  the  pilton  and  the  bottom  of  the  bar- 
rel bears  a  greater  proportion  to  the  whole  barrel  than 
it  would  if  the  work  were  properly  executed. 

Thefe  imperfections  Mr  Smeaton  conildered,  and  en- 
deavoured  to  remove  in  the  conftruction  of  his  pump. 
For  this  purpofe  he  expofed  a  much  larger  furface  of 
the  lower  valve  to  the  air  underneath,  by  forming  a 
kind  of  grating  in  the  plate.  By  this  the  cohefion  was 
leffened,  and  more  power  could  apply  to  open  the 
valve  in  the  firft  inftant.  The  difficulty  arifing  from 
the  air  retained  in  the  barrel  he  removed,  in  a  great 
meafure,  by  making  the  pifton  fit  more  nicely  to  the 
bottom,  and  by  taking  the  weight  of  the  atmofphere 
from  off  the  pifton,  which  allowed  the  valve  in  it  to 
be  more  eafily  opened,  fo  that  much  more  of  the  air 
could  pafs  through  it.  The  weight  of  the  atmofphere 
he  removed  from  the  pifton,  by  clofing  the  top  of  the 
barrel  with  a  plate,  on  which  he  fixed  a  collar  of  lea- 
thers ;  through  this  the  cylindrical  pat  t  of  the  pifton- 
rod  moves  air  tight.  And  the  air,  having  pailed 
through  the  pifton,  is  forced  out  of  the  barrel  through 
a  hole  in  the  top-plate,  over  which  is  a  valve  to  prevent 
the  return  of  air,  when  the  pifton  defcends.  The  pif- 
ton is  made  to  fit  as  exactly  to  the  top,  as  to  the  bot- 
tom, of  the  barrel,  to  exclude  the  air  more  effectually. 

By  this  improvement,  Mr  Smeaton  fays,  "  I  have 
been  able  to  rarefy  the  air  one  thoufand  times,  when 
the  pump  was  put  clean  together ;  and  that  it  feldom 
failed  of  doing  it  five  hundred,  after  it  had  been  ufed 
for  feveral  months  without  cleaning  :  whereas  the  de- 
gree of  rarefaction  produced  by  the  beft  common  pumps 
never  exceeded  one  hundred  and  forty  times,  when  tri- 
ed by  my  gauge." 

I  have  taken  up  much  of  your  time  in  this  account ; 
but  I  hope  you  will  not  think  unneceffarily,  as  it  fhows 
the  ground  on  which  I  have  gone,  and  a  defcription 
of  Mr  Smeaton's  pump  is,  in  fome  meafure,  a  defcrip- 
tion of  mine. 

Mr  Smeaton  having  done  fo  much  to  facilitate  the 
opening  of  the  valves,  at  the  bottom  of  the  barrel,  and 
in  the  pifton,  by  which  means  he  carried  the  degree  of 
rarefaction  much  further  than  the  common  pump  could 
do  ;  I  fuppofed,  if  thofe  valves  were  entirely  removed, 
and  the  remaining  air  in  the  barrel  could  be  more  per- 
fectly expelled,  the  rarefaction  might  be  carried  itill 
further.  Upon  this  plan  I  have  conftructed  my  pump. 
I  have  removed  the  lower  valve,  and  opened  the  bot- 
tom of  the  barrel  into  a  ciftern,  on  which  it  is  placed, 
and  which  has  a  free  communication  with  the  receiver. 
For  the  valve  on  the  plate,  at  the  top  of  the  barrel, 
(which  is  conftructed  like  Mr  Smeaton's)  makes  it  unne- 
ceffary  there  mould  be  any  at  the  bottom,  in  order  to 
rarefy  the  air  in  the  receiver. 

The  ciftern  is  deep  enough  to  allow  the  pifton  to  de- 
fcend  into  it,  below  the  bottom  of  the  barrel.  Sup- 
pofe  then  the  pifton  to  be  folid  ;  that  is,  without  a 
valve  in  it ;  when  it  enters  the  barrel  and  rifes  to  the 
top-plate,  which  is  made  air-tight  with  a  collar  of  lea- 
thers, &c.  like  Mr  Smeaton'},  it  forces  out  all  the  air 
above  it ;  and  as  the  air  cannot  return  into  the  barrel, 


on  account  of  the  valve  on  the  top-plate,  when  the  Pneumatics 
pifton  defcends  there  will  be  a  vacuum  formed  between 
that  and  the  plate ;  every  thing  being  fuppofed  per- 
fect. But  in  working  the  pump,  the  pifton  is  not  al- 
lowed to  defcend  entirely  into  the  ciftern,  fo  far  as  to 
leave  the  bottom  of  the  barrel  open  ;  becaufe,  as  the  cif- 
tern, for  another  purpofe,  is  made  larger  than  the  bore 
of  the  barrel,  this  might  make  the  pifton-rod  work  un- 
fteadily  in  the  collar  of  leathers,  and  caufe  it  to  leak  : 
but  it  defcends  below  a  hole  in  the  fide  of  the  barrel, 
near  the  bottom,  which  opens  a  free  communication 
between  the  barrel,  ciftern,  and  receiver.  Through  this 
hole  the  air  rufiies  from  the  ciftern  into  the  exhaufted 
barrel,  when  the  pifton  has  dropped  below  it ;  and  by 
its  next  afcent  this  air  is  forced  out  as  the  other  was 
before.  If  now  the  capacity  of  the  receiver,  ciftern, 
pipes,  &c.  below  the  bottom  of  the  barrel,  taken  toge- 
ther, be  equal  to  the  capacity  of  the  barrel,  half  the  re- 
maining air  will  be  expelled  by  every  ftroke. 

But  as  working  a  pump  of  this  kind,  with  a  fo- 
lid pifton,  would  be  laborious,  on  account  of  the  re- 
fiftance  it  would  meet  with  in  its  defcent  from  the  air 
beneath,  (though  this  would  be  leffened  by  every  ftroke, 
as  the  air  became  more  rarefied)  I  have,  to  remedy  this 
inconvenience,  pierced  three  holes  in  the  pifton,  at 
equal  diftances  from  each  other ;  and  a  circular  piece 
of  bladder,  which  is  tied  over  the  top  of  the  pifton,  to 
make  the  joint  more  perfect  with  the  top-plate,  and  to 
defend  them  from  injury  when  the  pifton  is  brought 
up  againft  it,  forms  a  kind  of  valve  over  the  holes, 
which  open  eafily  enough  to  prevent  any  labour  in 
working  the  pump,  as  it  allows  the  air  to  pafs  through 
the  pifton  when  it  defcends.  But  the  air  does  not  ne- 
ceffarily  depend  upon  a  paffage  through  the  pifton  in 
order  to  get  into  the  barrel :  for  when  the  air  becomes 
fo  weak,  from  its  rarefaction,  that  it  cannot  open  this 
valve,  it  will  ft  ill  get  into  the  barrel  when  the  com- 
munication is  opened  by  the  hole  at  the  bottom.  This 
pifton,  therefore,  will  defcend  as  eafily  as  any  other; 
and  this  valve  does  not  impede  the  rarefaction;  fince 
it  is  of  no  confequence,  as  to  this,  whether  it  open  or 
not.  By  this  conftruction,  the  valves,  which  Mr  Smea- 
ton only  made  to  open  with  more  eafe,  are  rendered  un- 
neceffary  in  rarefying  the  air :  and  that  at  the  bottom 
of  the  barrel,  which  is  the  moft  difficult  to  be  made 
and  kept  in  order,  is  entirely  removed ;  that  on  the 
top-plate  being  the  only  one  neceflary  in  rarefying  the 
air. 

But  as  in  a  fingle  barrelled  pump  of  this  conftructi- 
on, where  there  is  no  valve  at  the  bottom  to  prevent 
the  air,  which  follows  up  the  pifton  in  its  afcent,  from 
returning  into  the  receiver  in  its  defcent,  a  fluctuation 
would  be  produced  which  might  prove  detrimental  in 
fome  experiments,  this  pump  is  made  with  two  barrels,, 
which  rarefies  the  air  at  every  ftroke  of  the  winch.  In 
this  conftruction,  the  capacity  of  the  two  barrels  taken 
together,  below  the  piftons,  is  always  the  fame ;  for 
while  one  is  defcending,  the  other  is  afcending;  and 
what  is  taken  from  the  one  is  added  to  the  other. 

Having  thus  fet  afide  the  valves,  which  in  fome  mea- 
fure prevented  the  air  from  getting  into  the  barrel  and 
above  the  pifton,  I  next  attempted  to  expel  the  air 
more  perfectly  out  of  the  barrel  than  Mr  Smeaton  has 
done,  by  making  a  better  vacuum  between  the  pifton 
and  the  top-plate,  which  would  allow  more  of  the  air 
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Pneumatics  to  expand  itfelf  into  the  barrel  from  the  receiver.  Bat 
to  (how  in  what  manner  I  have  attempted  this,  it  will 
be  neceffary  to  give  fome  further  defcription  of  the  ma- 
chine. 

I  have,  upon  Mr  Smeaton1  s  plan,  contrived  to  connect 
the  valves  on  the  top-plates  with  the  receiver,  occafi- 
onally,  by  means  of  a  pipe  and  cock,  by  the  turning 
of  which,  the  machine  may  be  made  to  exhauft  or 
condenfe  at  pleafure.  This  is  done  in  the  following 
manner :  There  is  a  crofs-piece  laid  over  the  valves, 
extending  from  one  barrel  to  the  other,  which  has  a 
duel  through  it,  connected  with  a  fmall  pipe  (landing 
between  the  barrels  :  through  this  pipe  the  air  paffes 
into  a  duel;  in  the  bottom-piece  leading  to  the  cock. 
In  this  piece  is  likewife  the  duct  leading  from  the  cif- 
tern  to  the  cock ;  and  with  this  cock  alio  is  connected 
the  pipe  leading  to  the  receiver.  The  key  is  pierced 
with  two  holes  in  fuch  a  manner,  that  one  of  them 
will  connect  the  pipe  coming  from  the  receiver  with 
the  duct  in  the  bottom-piece  leading  to  the  ciftern,  or 
with  the  other  leading  to  the  valves,  as  may  be  requir- 
ed for  exhaufting,  or  condenfing.  The  other  hole 
through  the  key  will  open,  occafionally,  to  the  atmof- 
phere,  either  of  thefe  ducts  round  the  cock.  So  that 
having  the  direction  of  the  air,  which  paffes  through  the 
valves,  under  the  command  of  this  cock,  the  pump  may 
exhauft  or  condenfe  at  pleafure  :  for  when  the  key  con- 
nects the  pipe  from  the  receiver,  and  the  duct  leading  to 
the  cifterns  together,  the  pump  will  exhauft  ;  and  when 
it  connects  the  pipe  with  the  duct  leading  to  the  valves, 
it  will  condenfe  ;  as  the  other  hole  in  the  key,  at  the 
fame  time,  opens  to  the  atmofphere  the  duct  leading  to 
the  cifterns,  by  which  paffage  the  air  enters  the  barrel 
from  the  atmofphere,  is  forced  out  at  the  valves,  and 
through  the  pipe  and  cock  into  the  receiver.  In  this 
part  of  the  machine,  which  is  contrived  for  condenfa- 
tion,  I  have,  by  an  additional  part,  endeavoured  to 
get  the  air  more  perfectly  out  of  the  barrel. 

We  have  feen  that  Mr  Smeaton,  by  making  the  pif- 
ton  of  his  pump  fit  more  exactly  to  the  bottom  of  the 
barrel,  and  by  (hutting  up  the  top  to  prevent  the  pref- 
fure  of  the  atmofphere  on  the  pifton-valve,  was  able  to 
get  more  of  the  air  above  it  than  could  be  effected  in 
the  common  pump.  But  ftill  the  difficulty,  though 
fo  far  removed,  remains  in  the  top  of  the  barrel :  for 
as  the  pifton  cannot  be  made  to  fit  fo  exactly  to  the 
top-plate,  but  that  there  will  be  fome  lodgment  for 
air,  it  is  impoffible  to  expel  it  entirely  ;  mere,  per- 
haps, might  be  expelled  if  the  valve  on  the  top  could 
be  made  to  open  more  eafily,  by  removing  the  weight 
of  the  air  from  it ;  for  the  atmofphere,  preffing  on 
this  valve,  will  prevent  its  opening  freely,  in  the  fame 
manner  as,  when  preffing  on  the  pifton-valve,  it  ob- 
ftructs  the  opening  of  that  in  the  common  pump. 

The  difficulty  which  Mr  Smeaton  removed  from  the 
pifton-valves,  I  have  endeavoured  to  remove  from  the 
valve  on  the  top-plate;  that  this  valve,  having  the 
preilare  of  the  atmofphere  taken  off,  might  open  with 
the  fame  eafe  as  the  pifton-valve  does  in  his  pump. 
To  effect  this,  there  is  connected  with  the  duct  on  the 
bottom-piece,  which  conveys  the  air  from  the  valves 
to  the  cock,  a  fmall  pump  of  the  fame  conftruction  as 
the  large  one  ;  having  the  barrel  opening  into  a  cif- 
tern, the  pifton-rod  moving  through  a  collar  of  lea- 
thers, and  a  valve  near  the  top,  through  which  the  air 


is  forced  into  the  atmofphere.  This  pifton  is  folid  ;  Pneumatics 
becaufe  the  diameter,  being  only  half-inch,  does  not 
make  it  work  hard.  This  pump,  which  is  of  one  bar- 
rel only,  I  call  the  valve-pump ;  its  chief  ufe  being  to 
rarefy  the  air  above  the  valves,  or  remove  the  weight 
of  the  atmofphere  from  off  them.  To  ufe  this  pump, 
it  is  neceffary  the  key  of  the  cock  fhould  be  pierced 
differently  from  that  of  Mr  Smeaton'' s  ;  for  as  the  pipes 
round  his  are  placed  at  equal  diftances,  when  the  one 
from  the  bottom  of  the  barrel  is  connected  with  that 
from  the  receiver  to  exhauft  it,  the  other,  from  the  valve 
on  the  top-plate,  is  opened  to  the  atmofphere  by  the 
other  paffage  through  the  cock.  But  in  order  to  rarefy 
the  air  above  the  valve  in  my  pump,  it  is  neceffary  this 
laft  paffage  fhould  be  fhut  up,  when  the  valve-pump 
is  ufed.  Inftead,  therefore,  of  placing  the  three  ducts 
at  equal  diftances  round  the  cock,  I  have  divided  the 
whole  into  five  equal  parts  ;  leaving  the  diftance  of  one- 
fifch  between  the  ducts  leading  from  the  ciftern  and 
the  valves  to  the  cock,  and  two-fifths  between  each  of 
thefe  and  the  one  leading  from  the  cock  to  the  receiv- 
er. By  this  adjuftment,  when  the  communication  is 
open  between  the  receiver  and  valves,  for  condenfati- 
on,  the  other  hole  through  the  cock  opens  the  ciftern 
to  the  atmofphere:  but  when  the  communication  is 
made  between  the  cifterns  and  the  receiver,  for  ex- 
hauftion,  a  folid  part  of  the  key  comes  againft  the  duct 
leading  to  the  valves,  and  fhuts  it  up  ;  and  the  air, 
which  is  forced  out  of  the  barrel,  partes  into  the  at- 
mofphere through  the  valve-pump  ;  for  the  valve  of 
the  fmall  pump  may  be  kept  open  while  the  great  ons 
is  worked. 

Now,  to  apply  Mr  Smeaton's  reafoning  to  this  con- 
ftruction. After  mentioning  his  taking  off  the  weight 
of  the  atmofphere  from  the  pifton,  by  (hutting  up  the 
top  of  the  barrel,  he  fays,  "  The  confequence  of  this 
conftruction  is,  that  when  the  pifton  is  put  down  to 
the  bottom  of  the  cylinder,  the  air  in  the  lodgment 
under  the  pifton  will  evacuate  itfelf  fo  much  the  more, 
as  the  valve  of  the  pifton  opens  more  eafily,  when  preff- 
ed  by  the  rarefied  air  above  it,  than  when  preffed  by 
the  whole  weight  of  the  atmofphere.  Hence,  as  the 
pifton  may  be  made  to  fit  as  nearly  to  the  top  of  the 
cylinder,  as  it  can  to  the  bottom,  the  air  may  be  rarefied 
as  much  above  the  pifton  as  it  could  before  have  been  in 
the  receiver.  It  follows,  therefore,  that  the  air  may 
now  be  rarefied  in  the  receiver,  in  duplicate  proportion 
of  what  it  could  be  upon  the  common  principle  ;  every 
thing  elfe  being  fuppofed  perfect."  The  fame  may  be 
faid  with  regard  to  the  valve  on  the  top-plate  in  this 
machine.  It  will  open  more  eafily,  when  preffed  by  the 
rarefied  air  above  it  than  when  preffed  by  the  weight  of 
the  whole  atmofphere.  Hence,  as  by  the  conftruction  of 
the  valve-pump  the  air  may  be  rarefied  as  much  above 
the  valves,  as  it  could  before  have  been  in  the  barrel  and 
receiver,  with  which  there  is  a  free  communication  ;  it 
therefore  follows,  that  the  air  may  now  be  rarefied  in 
the  receiver  in  duplicate  proportion  of  what  it  could  be 
by  Mr  Smeaton's  pump  ;  every  thing  elfe  being  fuppofed 
perfect ;  and  the  nature  of  the  air  permitting  it. 

In  this  eftimation,  any  advantage  which  may  arife 
from  the  removal  of  the  valves  at  the  bottom  of  the 
barrels  and  in  the  pifton,  is  not  confidered :  But  if 
they  made  any  refiftance  in  Mr  Smeaton  s  pump,  may 
we  not  conclude,  that  the  rarefaction  might  be  carried 
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Pneumatics  further  by  a  machine  wherein  no  fuch  valves  are  made 
ufe  of ,?  Mr  Smeaton  fays,  that  when  he  contrived  to 
open  his  valves  by  the  winch,  independent  of  the  fpring 
of  air,  he  did  not  find  it  anfwer  the  purpofe  better 
than  when  the  air  was  the  agent.  There  is  no  reafon- 
ing  againft  experiment :  but  it  certainly  appears  pro- 
bable from  theory,  that  there  muft  be  confiderable 
refiftance  from  the  valves  when  the  air  is  greatly 
rarefied. 

He  afterwards  fays,  "  the  degree,  to  which  I  have 
been  able  to  rarefy  the  air,  by  experiment,  has  gene- 
nerally  been  about  one  thoufand  times,  when  the  pump 
is  put  clean  together  :  but  the  moifture  that  adheres 
to  the  infide  of  the  barrel,  as  well  as  the  other  inter- 
nal parts,  upon  letting  in  the  air,  is,  in  the  fame  fuc- 
ceeding  trials,  worked  together  with  the  oil,  which 
foon  renders  it  fo  clammy  as  to  obftrudt  the  action  of 
the  pump,  upon  a  fluid  fo  fubtle  as  the  air  is,  when 
fo  much  expanded.^But  in  this  cafe  it  feldom  fails  to 
aft  upon  the  air  in  the  receiver,  till  it  is  expanded  live 
hundred  times :  and  this  I  have  found  it  to  do,  after 
being  frequently  ufed  for  feveral  months  without  clean- 
ing." Does  it  not  appear  probable,  that  this  clammi- 
nefs  muft  have  a  bad  effect  upon  the  vaUes,  as  well  as 
the  other  internal  parts  of  the  pump,  in  thofe  fame 
fucceeding  trials  ?  and  that  the  ftiffnefs  which  the  oil 
acquires  by  evaporation,  the  corrofion  of  the  brafs, 
&c.  when  the  pump  is  foul,  muft  greatly  obftruct  the 
opening  of  the  valves,  and  bear  a  principal  part  in 
reducing  the  rarefaction  from  one  thoufand  to  five 
hundred  times  ? 

1  fuppofed  the  valves  to  be  a  great  obftruction,  and 
have  endeavoured  to  avoid  them :  and  if  no  further 
advantage  be  derived  from  it,  the  machine  is  more 
fimple  without  them. 

Upon  this  construction,  alfo,  we  are  able  to  make 
the  pump  with  two  barrels,  like  the  common  pump, 
which  cannot  be  done  conveniently  where  the  lower 
valve  is  retained  ;  becaufe  it  would  be  difficult  to 
make  the  pifton  in  one  barrel  come  exaftly  to  the  bot- 
tom, at  the  fame  time  that  the  pifton  in  the  other 
touched  as  exactly  at  the  top:  it  would,  at  leaft,  re- 
quire a  nicety  in  the  workmanfhip,  which  would  be 
troublefome  to  execute. 

In  this  pump,  the  piftons  do  not  move  the  whole 
length  of  the  barrels :  there  is  a  horizontal  fection 
made  in  them,  a  little  more  than  half  way  from  the 
bottom,  where  the  top-plates  are  inferted.  Ry  this 
mean  the  pump  is  made  more  convenient  and  fimple, 
as  the  head  of  it  is  brought  down  upon  the  top  of  the 
barrels,  in  the  fame  manner  as  in  the  common  air- 
pump.  The  barrels  alfo  ftand  upon  the  fame  plane 
with  the  receiver-plate  ;  and  this  plane  is  raifed  high 
enough  to  admit  the  common  gauge  of  thirty-two,  or 
three,  inches,  to  ftand  under  it,  without  any  inconveni- 
ence in  working  the  pump,  as  the  winch  moves  through 
a  lejs  portion  of  an  arch,  at  each  ftroke,  than  it  would 
if  the  piftons  moved  the  whole  length  of  the  barrels. 

There  is  alfo  placed,  between  the  barrels  in  this 
pump,  on  the  crofs-piece  over  the  valves,  a  gauge  to 
meafure  the  degree  of  condenfation,  having  a  free 
communication  with  the  valves,  cock,  &c.  This  gauge 
is  fo  ccnftiucted,  that  it  will  alfo  ferve  to  meafure  the 
rarefaction  above  the  valves,  when  the  air  is  worked 
off  by  the  valve-pump.    It  confifts  of  a  pedeftal,  which 
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forms  a  cittern  for  the  mercury,  a  hollow  brafs  pillar,  Pneumatic* 

and  glafs  tube,  hermetically  fealed  at  one  end,  which 

moves  up  and  down  in  the  pillar,  through  a  collar  of 

leathers.     The  dye  of  the  pedeftal  is  made  of  glafs,  as 

well  to  hold  the  quick filver,  as  to  expofe  its  furface  to 

view,  that  it  may  be  feen  when  the  open  end  of  the 

tube  is  put  down  into  it,  or  raifed  out  of  it.     The 

body  of  the  pillar  is  partly  cut  away  to  expofe  the  tube 

to  view  in  the  fame  manner. 

If  the  pump  be  ufed  as  a  condenfer,  the  degree  of 
condenfation  is  fliown  by  a  fcale  marked  on  one  edge 
of  the  pillar :  if  it  be  ufed  as  an  exhaufter,  the  degree 
of  the  rarefaction  of  the  air  above  the  valves,  is  fhown 
by  a  fcale  marked  on  the  other  edge  of  the  pillar. 

This  gauge  will  alfo  ferve  to  fhow  when  the  valves 
have  done  playing,  either  with  the  weight  of  the  at- 
mofpbere  on  them,  or  taken  off.  If  we  want  to  know 
when  they  ceafe  opening,  with  the  weight  of  the  at- 
mofphere  on  them,  draw  the  pifton  of  the  valve  pump 
up  into  its  barrel,  to  prevent  any  air  efcaping  through 
that  valve ;  in  this  fituation,  work  the  great  pump 
again,  and  if  any  air  paffes  through  the  valves  into  the 
pipe,  the  gauge  will  rife  by  condenfation.  This  con- 
denfed  air  mult  then  be  let  out  by  opening  the  commu- 
nication, at  the  cock,  with  the  outward  air.  By  re- 
peating this  till  the  gauge  rifes  no  longer,  we  may 
know  the  valves  will  open  no  more  while  the  weight  of 
the  atmofphere  lies  on  them ;  and  the  rarefaction  in 
the  receiver  can  be  carried  no  further.  When  the 
weight  of  the  atmofphere  is  to  be  removed,  after  con- 
ducting as  in  the  former  experiment,  raife  the  open 
end  of  the  tube  above  the  furface  of  the  mercury,  and 
then  work  the  valve-pump,  and  the  air  will  be  rare- 
fied over  the  valves,  and  in  the  tube,  to  the  fame  de- 
gree :  (we  may  fee  when  the  valve  of  this  pump  has 
done  playing  by  unferewing  the  cap  that  covers  it.) 
The  open  end  of  the  tube  is  then  to  be  immerfed  into 
the  mercury,  and  the  great  pump  worked.  The  air 
which  paffes  through  the  valves  will  then  raife  the 
gauge  by  condenfation :  and  thus,  by  alternately  raif- 
ing  and  depreffing  the  tube,  and  working  the  two 
pumps  in  their  turns,  we  may  carry  the  rarefaction  of 
the  air  in  the  receiver  as  far  as  the  power  of  the  pump 
will  go.  If  one  of  Mr  Smeaton 's  pear-gauges  be  ufed 
in  the  receiver,  as  he  directs,  the  difference  of  the  ra- 
refaction, in  the  two  experiments,  may  be  known. 
And  as  the  air  above  the  valves  may  be  rarefied  to  dif- 
ferent degrees,  we  may  know,  by  the  two  gauges, 
what  proportion  the  rarefaction  above  the  valves  bears 
tO  the  degree  of  excefs  in  the  receiver.  This  condenf- 
ing  guage  can  be  taken  off,  and  a  button  fcrewed  into 
the  hole  in  its  ftead,  in  any  cafe  wherein  a  greater  de- 
gree of  condenfation  is  required  than  the  glafs  will 
bear.  When  a  glafs  receiver  is  ufed,  this  gauge  may 
be  placed  within  it,  where  it  will  meafure  any  degree 
of  condenfation  the  receiver  will  bear,  without  danger 
to  the  gauge  :  or  the  capacity  of  any  receiver  may  be 
meafured  by  this  gauge,  before  it  is  removed  from  its 
place,  by  fhowing  how  many  ftrokes  of  the  winch  will 
throw  one  atmofphere  into  the  receiver;  then  turning 
the  cock,  to  prevent  any  air  efcaping,  change  the  gauge 
for  the  button :  when  this  is  done,  the  degree  of  con- 
denfation may  be  further  meafured  by  the  number  of 
ftrokes. 

As  in  cafes  where  great  condenfation  is  required, 

there 
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Pneumatics  there  inuft  be  a  great  deal  of  labour,  and  a  great  ftrain 
on  the  teeth  of  the  wheel  and  pifton-rods,  on  account 
of  the  great  diameter  of  the  piftons  ;  [a]  to  remedy 
this,  I  have  fitted  a  condenfer,  of  a  fmaller  bore  than 
the  barrel  of  the  great  pump,  to  the  ciftern  of  the 
valve-pump,  to  be  fcrewed  on  occasionally  ;  by  which 
the  condensation  may  be  finifhed,  inftead  of  the  great 
pump.  Or,  to  fave  the  work  and  expenfe  of  this 
condenfer,  the  valve-pump,  if  made  a  little  larger, 
may  be  eafily  fitted  for  the  fame  purpofe,  by  hav- 
ing a  plate  made  to  ferew  into  the  bottom  of  the 
cylinder,  occafionally,  with  a  valve  on  it,  opening 
into  the  ciftern  :  a  hole  mud  alfo  be  made  to  be 
opened,  on  the  fame  occafion,  near  the  top  of  the 
cylinder,  to  let  air  in  below  the  pifton,  when  this  is 
drawn  up  above  it. 

The  common  gauge,  which  is  generally  placed  un- 
der the  receiver-plate,  in  this  pump,  is  placed  in  the 
front;  that  it  may  be  feen  by  the  perfon  who  is  work- 
ing the  pump,  and  that  the  plate  may  be  left  free  for 
other  ufes. 

The  plate  is  fo  fixed  to  the  pipe,  leading  to  the  cock, 
that  it  may  be  taken  off  at  pleafure,  and  ufed  as  a  tranf- 
ferer;  or  any  tube,  or  apparatus,  may  be  fixed  to  it, 
to  perform  fome  experiments  without  removing  it, 
which  will  fave  trouble,  and  make  lefs  apparatus 
necefiary. 

The  head  of  this  pump  is  not  divided,  as  the  com- 
mon one  is,  to  diflodge  the  teeth  of  the  wheel  from 
the  pifton-rods,  when  the  pump  is  to  be  taken  apart ; 
but  is  made  whole,  except  a  fmall  piece  in  the  back, 
where  the  wheel  is  let  in  ;  which  makes  it  much  more 
convenient  to  remove  the  head,  or  place  it  on  the  bar- 
rels. The  wheel  is  freed  from  the  pifton-rods,  when 
required,  by  pufhing  it  into  the  back  part  of  the  head  ; 
and  when  it  is  drawn  into  its  place  and  connected  with 
them  again,  a  button  is  fcrewed  into  the  focket  of  the 
axis  behind,  to  keep  it  in  its  place.  This  makes  the 
head  lefs  troublefome  to  remove :  but  its  chief  ufe  is 
to  diflodge  the  pifton-rods  from  the  wheel,  that  they 
may  be  put  down  into  the  cifterns,  when  the  pump  is 
not  in  ufe,  where  they  will  ftand  uncomprefTed,  and 
retain  their  elafticity  better  than  if  kept  in  the  barrels. 
In  thefe  cifterns  they  may  alfo  ftand  covered  with  oil, 
if  neceflary,  as  they  are  large  enough  to  admit  of  it. 

The  principal  joints  of  the  pump  are  funk  in  fockets, 
that  the  leathers,  which  clofe  them,  may  be  covered 
with  oil,  to  prevent  leaking. [b] 

For  convenience,  the  lower  part  of  the  pump  is  fitted 
with  drawers,  to  contain  the  apparatus.  A  door  opens 
behind  one  range,  to  a  place  referved  the  whole  height, 
to  get  at  the  under  part  of  the  receiver-plate,  and  fix 
apparatus  to  it  for  fome  experiments.  In  this  place 
ftand  the  long  tubes,  and  fuch  tall  glaffes  belonging  to 
the  apparatus,  as  will  not  go  into  the  drawers.  The 
barrels,  &c.  of  the  pump  are  covered  with  a  cafe,  or 
head,  which  keeps  them  from  duft  and  accident,  when 
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the  pump  is  not  in  ufe.     The  apparatus  is  fecured  be-  Pneumatics 
tween  Aiders,  &c.  in  the   drawers,  fo  that    the  whole 
machine  may  be  eafily  removed,  in  one  body,  without 
danger. 

Having  given  you  this  account  of  the  machine,  I 
wifh,  Sir,  I  could  add  to  it,  at  this  time,  the  refult  by 
experiment,  and  inform  you  to  what  degree  it  will  ra- 
refy the  air  ;  but  the  want  of  a  proper  apparatus  to 
meafure  the  rarefaction,  prevents  me. 

As  we  have  no  glafs-manufactory  here,  I  fent  to 
Europe  for  my  apparatus,  about  twelve  months  fince  : 
but,  unluckily,  this  part,  with  fome  others,  have  not 
yet  been  forwarded  to  me.  As  foon  as  I  can  fatisfy 
myfelf,  I  will  let  you  know  the  refult.  I  have,  at  pre- 
fent,  only  a  imall  tube  of  two-tenths  inch  bore,  I  ac- 
cidentally met  with,  which  I  ufe  as  a  common  gauge : 
but  this  will  not  determine  the  power  of  the  pump. 

All  I  can  fay  of  the  inftrument  at  prefent  is,  that  I 
find  it  much  more  convenient  to  ufe  than  one  of  the 
common  fort :  that  it  will  exhauft  a  receiver  much 
fooner,  and  keep  in  order  much  longer,  for  being  made 
without  valves,  which  muft  depend  on  the  fpring  of  the 
air  to  open  them.  When  a  common  pump,  which  I 
have,  has  been  fitted  up  with  valves,  leathers,  &c.  at 
the  fame  time  with  this ;  the  valves  of  the  common 
pump  have  become  too  dry  and  Miff  to  ufe,  while  this 
pump  has  continued  in  good  order.  I  attribute  this, 
in  part,  to  the  moifture  which  the  valves  on  the  top- 
plates  receive  from  the  piftons  every  time  the  pump  is 
ufed;  the  piftons  being  always  kept  moifiened  with  oil 
in  the  cifterns,  where  they  ftand  when  the  pump  is  not 
in  ufe ;  and  in  part,  to  the  power  which  the  piftons 
have  over  thefe  valves,  by  condenfing  the  air  againtk 
them.  In  the  common  pump,  and  in  Mr  Smeaton's, 
the  valves,  at  the  bottom  of  the  barrels,  can  only  be 
opened  by  the  fpring  of  the  air  acting  againft  them  : 
but  in  this  pump  the  valves  are  forced  open,  by  raif- 
ing  the  piftons,  and  muft,  therefore,  yield  much  longer 
to  the  power  applied  in  this  way. 

I  mentioned  above,  that  the  piftons  in  this  pump 
did  not  move  the  whole  length  of  the  barrels ;  but 
were  intercepted  by  the  plate,  a  little  more  than  half 
way  from  the  bottom,  for  convenience :  but  on  this 
conflruction,  they  may  be  made  to  move  through  the 
whole  length,  as  in  Mr  Smeaton's  pump  ;  and  then  it 
will  exhauft  a  receiver  in  half  the  time  that  his  will,  if 
the  capacity  of  each  barrel  in  the  two  pumps  be  equal. 
And  perhaps  the  air  may  be  further  rarefied  by  a  pump 
on  this  conftruction  without  the  valves,  whofe  barrels 
are  of  greater  length  than  the  barrels  of  my  pump^ 
For  fince  the  pifton  may  be  made  to  fit  as  well  to  the 
top  of  one  barrel  as  another,  if  the  length  of  the  barrel, 
through  which  the  pifton  moves,  be  twelve  inches  in- 
ftead  of  fix,  the  vacancy,  which  is  unavoidably  left  be- 
tween the  top-plate  and  the  pifton,  when  the  latter  is 
drawn  up  to  the  former,  will  bear  a  lefs  proportion  to 
the  capacity  of  the  whole  barrel.     Suppofe,  then,  the 

valve 


[a]  In  my  pump,  the  piftons  are  two  inches  diameter  ;  fo  that  there  will  be  about  forty-eight  pounds  added 
to  the  refiftance  in  opening  the  valves,  for  every  atmofphere  thrown  into  the  receiver. 

[b]  This,  I  find,  is  very  effectual ;  having  never  known  one  of  the  joints,  fecured  in  this  way,  to  leak,  though 
the  pump  has  flood  for  a  long  time :  whereas  a  portable  pump  which  I  have,  made  by  Mr  Nairne,  London,  has 
leaked,  and  repeatedly  been  refitted  with  new-oiied  leathers,  in  the  fame  time. 
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Pneumatics  valve  on  the  top  plate  will  rife  only  till  the  air  be  ex- 
panded one  hundred  times  in  a  barrel  of  fix  inches 
length,  becaufe  this  is  the  proportion  which  the  vacan- 
cy bears  to  the  capacity  of  the  whole  barrel,  (the  refin- 
ance of  the  valve  not  being  taken  into  the  account)  it  will 
rife  till  the  air  is  expanded  two  hundred  times  in  a  bar- 
rel of  twelve  inches  length,  the  diameters  being  the  fame 
in  both,  becaufe  the  capacity  of  the  barrel  being  doubled, 
the  vacancy  bears  fo  much  lefs  proportion  to  it  than  to 
one  of  fix  inches.  And  if  the  air  can  be  rarefied  in  pro- 
portion to  the  difference  between  the  vacancy  and  the 
capacity  of  the  barrel,  by  lefTening  this  proportion, 
(which,  after  having  made  the  work  to  fit  as  well  as 
poffible,  is  to  be  done  by  enlarging  the  capacity  of  the 
barrel),  the  power  of  the  pump  mud  be  increafed. 

This,  Sir,  is  reafoning  from  theory  :  but  thefe  cir- 
cumfiances,  I  think,  ought  to  be  confidered  in  the  con- 
duction of  an  air-pump ;  and  experiment  only  muft 
determine  how  far  an  attention  to  them  may  be  ufe- 
ful. 

The  rarefaction  which  a  pump  will  produce,  by  ex- 
periment, may  come  very  far  fhort  of  what  it  ought 
to  do  by  the  theory  of  its  conftruction.  If  the  com- 
mon pump  will,  in  experiment,  rarefy  the  air  only 
one  hundred  times,  when  in  its  bed  date,  and  Mr  Smea- 
ton's,  by  conftrucVion,  in  duplicate  proportion  to  this, 
it  ought  to  go  to  ten  thoufand  ;  every  thing  being  fup- 
pofed  perfect :  but  in  its  bed  ftate,  Mr.  Smeaton's  pump 
will  only  rarefy  the  air  about  one  thoufand  times ;  fo 
that  the  nine-tenths  which  it  falls  fhort  of  what  it  ought 
to  do  by  theory,  is  to  be  attributed  either  to  the  imper- 
fection of  the  machine  alone,  or  to  the  nature  of  the  air, 
in  not  permitting  the  rarefaction  to  go  further  than  one 
thoufand  times,  or  both  thefe  caufes  together.  The 
way  to  prove  how  far  this  is  owing  to  the  air  itfelf,  is 
by  making  a  machine,  which,  in  theory,  will  carry 
the  rarefaction  further.  A  pump  condructed  without 
the  valves,  as  mine  is,  ought  to  rarefy  the  air  in  du- 
plicate proportion  of  what  Mr  Smeaton's  fhould  do  by 
theory,  and  in  quadruplicate  proportion  of  the  common 
pump,  which  would  be  one  hundred  million,  allowing 
the  common  one  to  rarefy  the  air  one  hundred  times. 
Nothing  like  this,  however,  is  to  be  expected,  fince  we 
fee  Mr  Smeaton's  pump,  in  experiment,  falls  fb  far  fhort 
of  the  theory.  But  fuppofing  my  pump  to  rarefy  the 
air  in  duplicate  proportion  of  what  Mr  Smeaton's  does 
by  experiment,  this  would  carry  the  rarefaction  to  one 
million  times  :  and  whatever  it  falls  fhort  of  this,  muft 
be  attributed  either  to  the  imperfection  of  the  machine, 
or  the  nature  of  the  air,  or  both  together :  or  if  this 
pump  fhould  rarefy  the  air  only  to  the  fame  degree 
with  Mr  Smeaton's,  iince  by  conftruction  it  ought  to  go 
fo  much  further,  will  it  not  afcertain  to  us,  in  a  direct 
line,  that  the  nature  of  the  air  does  not  admit  of  being 
further  rarefied  by  a  pump  ;  and  that  this  is  the  reafon 
why  Mr  Smeaton's  pump,  in  experiment,  fell  fo  far 
ihort  of  the  theory  ?  If  this  fhould  be  the  cafe,  will  it 
not  be  a  confirmation  that  the  power  of  mecbanifm  is 
not  wanting  to  produce  a  much  greater  rarefadion  in 
the  receiver,  where  no  body  acts  immediately  upon  the 
air  to  expel  it,  and  from  which  place  it  can  only  be  in- 
duced to  come,  by  making  room  for  its  expanfion  into 
fome  other  ?  I  hope,  in  a  little  time,  to  be  able  to  in- 
form you  what  the  refult  is  by  experiment,  and  to  what 
degree  this  pump  will  exhauft  the  receiver. 


Note.  Since  this 
feen,  in  the  67th  vol. 
an  account  of  fome 
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Plate  I 

Appendix 

fig.  a. 


letter  was  communicated,  I  have  Pneumatics 
of  the  Philofophical  Tranfa&ions, 
experiments  made  by  Mr  Nairne, 
with  a  pump  condruded  on  Mr  Smeaton's  principle : 
from  which  it  appears  that  Mr  Smeaton  was  deceived 
with  refpect  to  the  rarefaction  in  his  receiver,  as  indi- 
cated by  the  pear-gauge  ;  and  that  the  greateft  power 
of  the  pump,  when  the  experiment  was  properly  made, 
would  carry  the  rarefaction  in  the  receiver  only  to  fix 
hundred,  inftead  of  one  thoufand  times.  By  an  ac- 
count of  Mr  Cavallo's,  in  the  73d  vol.  of  the  Philofo- 
phical Tranfactions,  I  find  an  improvement  made  in 
Mr  Smeaton's  pump,  by  Mr  Haas,  indrument-maker. 
He  has  contrived  to  open  the  valve  at  the  bottom  of 
the  barrel  independent  of  the  fpring  of  the  air  under- 
neath ;  and  by  this  improvement  he  has  increafed  the 
power  of  the  pump  to  one  thoufand  times.  This  ex- 
periment is  a  confirmation  of  what  is  to  be  expected 
from  the  removal  of  the  valve  in  my  pump,  which  is 
done  with  greater  fimplicity,  as  Mr  Haas's  contrivance 
is  complex,  confiding  of  a  ring  lying  at  the  bottom  of 
the  barrel,  to  which  ring  the  valve  is  fadened  ;  this  ring 
is  raifed  by  a  pedal,  connected  with  two  wires  moving 
through  two  collars  of  leathers,  and  is  depreiTed  by 
a  fpiral  fpring  contained  in  a  focket,  the  whole  being 
fixed  under  the  barrel  of  the  pump  :  But  he  has  done 
nothing  to  remove  the  refi dance  from  the  valve  in  the 
pidon,  nor  the  weight  of  the  atmofphere  from  off  the 
valve  on  the  top-plate. 

Fig.  2.  A  perpendicular  fection  of  one  of  the  bar- 
rels, the  two  ciderns,  condenfing  gauge,  &c.  where 
A  B  reprefents  the  barrel ;  C  D  the  cidern  on  which  it 
ftands ;  aaaa  the  leathered  joint,  funk  into  a  focket, 
and  buried  in  oil ;  E  F  is  the  pidon  ;  the  cylindrical  rod 
palling  through  a  collar  of  leathers,  GG,  in  the  box 
H  I.  K  fhows  the  place  of  the  valve  on  the  top-plate 
KL,  covered  by  the  crofs-piece  MM,  into  which  the 
pipe  O  O  is  foldered ;  that  conveys  the  air  from  the 
valves  to  the  duct  going  under  the  valve-pump,  as  may 
be  feen  in  Plate  I.  Appendix  fig.  2.  0  is  part  of  the  faid 
duct ;  p  is  the  joint  funk  into  a  focket  in  the  crofs-piece 
P  P,  which  connects  the  cidern?,  and  has  a  duct  through 
it  leading  to  them.  Into  this  duct  open  the  ducts  q  and 
r,  the  fird  leading  to  the  gauge  in  front  of  the  pump,  the 
other  to  the  cock  and  receiver.  The  other  barrel  is  left 
out  of  the  figure,  to  fhow  fome  of  the  parts  more 
didinctly  ;  except  Qj^,  which  is  the  top  of  the  barrel 
retained  and  brought  down  out  of  its  place,  to  fhow 
the  top  plate,  that  ihuts  up  the  barrel,  feparated  from 
the  box,  which  contains  the  collar  of  leathers.  S  fhows 
one  of  the  holes  in  the  plate  over  which  the  valve  lies, 
and  which  is  covered  by  R  in  the  crofs  piece.  V  V  is 
the  pifton  fhowing  the  valve  open  on  the  top,  which 
is  to  prevent  labour  when  the  pump  condenfes.  WX 
is  the  cidern,  in  which  is  more  didindly  feen  the 
fhoulder  for  the  leather  which  clofes  the  joint  between 
this  and  the  barrel,  and  alfo  the  focket  in  which  the 
oil  lies  over  the  leather.  Y  Z  is  the  condenfing  gauge, 
with  the  orifice  of  the  tube  raifed  above  the  furface  of 
the  quick-filver.  ee  is  the  collar  of  leathers,  through 
which  the  glafs  tube  moves,  i  is  a  fmall  pipe  coming 
up  through  the  quick-filver  to  make  a  communication 
between  the  valves  and  the  gauge. 

Fig.  3.  is  a  view  of  the  upper  furface  of  the  top-plate 
which  clofes  the  barrel,  being  foldered  into  it,  fhowing 

the 
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Pneumatics  the  place  of  the  valve  over  the  three  fmall  holes,  one    lations  of  the  mercury  in  the  gauge.  As  foon  as  the  pifton  Pneumatics 
of  which   only  can  be  feen  at  S,  in  fig.  2.  comes  into  the  ciftern,  the  air  from  the  receiver  immedi- 

Plate  II.  fig.  1.  is  a  perpendicular  fection  of  the  ately  rufhes  into  the  barrel,  and  the  mercury  fhoots  up 
bottom-piece,  pipes,  valve-pump,  cock,  &c.  at  right  in  the  gauge,  and  gets  into  a  ftate  of  ofcillation.  The 
angles  with  the  other  feclion,  fig.  2.  PI.  I.  A  B  is  the  fubfequent  rife  of  the  pifion  will  frequently  keep  time 
pipe  between  the  barrels,  as  reprefented  in  PI.  I.  The  with  the  fecond  ofcillation,  and  increafe  it.  The  de- 
button  0  is  here  fcrewed  into  the  top  inftead  of  the  gauge,  fcent  of  the  pifton  produces  a  downward  ofcillation, 
CD  is  the  valve- pump  and  its  ciftern;  e  the  place  of  the  by  allowing  the  air  below  it  to  collapfe  ;  and  by  impro- 
valve  under  the  cap ;  EF  the  cock,  fhowing  the  duel  perly  timing  the  ftrokes,  this  ofcillation  becomes  fo 
through  it  leading  to  the  atmofphere  ;  GH  the  pipe  great  as  to  make  the  mercury  enter  the  pump." 
leading  from  it  to  the  ftem  of  the  receiver-plate,  in        *  This  is  a  very  fingular  account  of  the  working  of 

the  American  air-pump,  afferting  that  an  extraordinary 
ofcillation  of  the  mercury  is  produced  in  this  pump ; 
that  it  is  greater  than  in  thofe  made  with  valves  at  the 
bottom  of  the  barrels.  It  feems  to  be  founded  on  ex- 
periment, and  yet  it  is  contradicted   by  numerous  ex- 


which  is  the  cock  I,  to  fhut  up  the  duct  when  the  plate 
is  ufed  as  a  transferrer.  K  K  is  the  plate.  L  a  piece 
to  (hut  up  the  hole  into  which  tubes,  &c.  are  occafion- 
ally  fcrewed  to  perform  experiments  without  removing 
the  plate  :  the  pricked  line  at  O  fhows  the  place  of  the 


fcrew  which  preffes  the  plate  againft  the  pipe  :    P  Q__  periments  performed  on  the  original    pump,  and  on 

the  pipe  and  common  gauge  ftanding  in  front  of  the  one  of  the  fame    conftruction   made  by  the  late  Mr 

pump.  George  Adams  in  London,  and  fent  out  to  the  inven- 

Fig.  2.  is  a  horizontal  fection  of  the  cock  and  pieces,  tor.     The  experiments  to  fhew  the  effect  of  the  pump 

containing  the  duds  leading  from  it  to  the  receiver,  on  the  barometer-gauge  were  performed  in  the  prefence 

the  cifterns,  and  the  valves  on  the  top  of  the  barrels,  of  feveral  fcientific  and  refpectable  perfons,  who  were 

AB  the  duct  connecting  the  cifterns  together.     CD  witneffes  that  no  fuch  extra-ofcillations  were  produced 


the  duct  leading  from  the  cifterns  to  the  cock.  GH 
the  duct  leading  from  the  cock,  through  the  pipe  A  B, 
(fig.  1.)  to  the  valves.  DE  the  duct  through  the  cock, 
which  occafionally    connects    the    two   laft-mentioned 


Remarks 
on  the  ac- 


air-pump  in 
the  Ency- 
clopedia. 


by  it.  The  mercury  rofe  in  the  gauge  in  the  fame 
manner  as  it  did  on  a  double-barrelled  pump  of  the 
common  conftruction  made  by  Mr  Nairne,  and  tried 
at  the  fame  time  with  the  other.      Mr  Adams,  who 


ducts  with  the  duct  E  F,  leading  from  the  cock  to  the    made  the  firft  pump  in  England  on  this  plan,  menti- 


receiver.  I  the  duct  in  the  cock  leading  to  the  atmof- 
phere, which,  when  connected  with  the  duct  at  D,  lets 
the  air  into  the  cifterns  and  barrels  for  condenfation  ; 
the  other  duct  through  the  cock  at  the  fame  time  con- 
necting H  and  E.  This  duct  alfo,  when  connected 
with  E,  reftores  the  equilibrium  in  the  receiver.  KL  is 
part  of  the  duct  leading  from  the  cifterns  to  the  gauge. 
The  pricked  circles  (how  the  places  of  the  pipe  and 
valve-pump  on  the  piece,  and  r  the  place  where  the  air 
enters  the  valve-pump  from  the  duct  GH,  and  is  thrown 
into  the  atmofphere,  when  the  pump  exhaufts. 

Fig.  3 .  fhows  the  under  furface  of  the  boxes,  which 
contain  the  collars  of  leathers,  with  the  crofs-piece, 
which  connects  them  together,  having  a  duct  through 
it,  as  reprefented  by  the  pricked  line,  through  which 
the  air  paries  from  the  valves  to  the  pipe :  this  fig.  is 
defigned  chiefly  to  (how  the  places  in  which  the  valves 
play,  as  at  I. 


ons  no  fuch  effect  of  extra-ofcillation  in  it,  neither  in 
his  letter  to  the  inventor  on  this  pump,  nor  in  his  pub- 
lic account  of  it :  nor  does  Mr  Jones,  another  emi- 
nent philofophical  inftrument-maker,  who  has  fince 
made  pumps  on  this  plan,  and  given  an  account  of 
their  exhaufting  power. 

1  This  extra-ofcillation  is  alfo  contrary  to  the  theory 
of  the  American  pump.  In  the  original  defcrip- 
tion  of  this  pump  it  is  faid,  "  but  as  in  fingle-bar- 
relled  [c]  pumps  of  this  conftruction,  where  there  is  no 
valve  at  the  bottom  to  prevent  the  air,  which  follows 
up  the  pifton  in  its  afcent,  from  returning  into  the  re- 
ceiver in  its  defcent,  a  fluctuation  would  be  produced, 
which  might  prove  detrimental  in  fome  experiments, 
this  pump  is  made  with  two  barrels,  which  rarefies 
the  air  at  every  ftroke  of  the  winch.  In  this  conftruc- 
tion, the  capacity  of  the  two  barrels  taken  together, 
below  the  piftons,  is  always  the  fame;  for  while  one  is 


Fig.  4.  is  a  fide  view  of  the  pump,  mowing  the  fitu-    defcending,  the  other  is  afcending  ;    and  what  is  taken 


ation   of  the    valve-pump  and  handle   of  the    cock  ; 
where  A  is  the  pump,  and  B  the  handle. 

Fig.  5.  is  the  top-plate  which  fcrews  the  key  of  the 
cock  into  its  (hell,  and  keeps  it  tight:  the  upper. fur- 
face  of  it  is  marked  with  directions  to  turn  the  key  fo 
as  to  produce  the  effect  defired  :  for  when  the  mark  on 


from  the  one  is  added  to  the  other."  The  fpace  there- 
fore in  the  two  barrels,  below  the  piftons,  being  al- 
ways the  fame,  it  was  fuppofed  this  would  prevent  the 
return  of  the  air  into  the  receiver,  on  the  defcent  of  the 
pifton.  Experiment  has  proved  the  theory  true.  For 
on  putting  a  cloied  bladder,  containing  a  little  air,  un- 
the  key  agrees  with  the  mark  on  the  plate,  the  pump  der  the  receiver,  and  working  the  pump,  the  bladder 
exhaufts,  and  fo  of  the  reft.  expanded  in  the  fame  manner  as  when  put  under  the 

The  editor  has  received  the  following  remarks  upon  receiver  of  the  common  air-pump;  no  impulfe  from 
the  account  of  this  pump  publiftied  in  the  Encyclopaedia,  returning  air  could  be  perceived  on  it.  It  did  the 
'  The  compiler  of  the  article  Pneumatics  in  the  Ency-  fame  when  the  bladder  was  put  under  the  lead  weights, 
clopjedia,  in  his  account  of  the  American  air-pump,  which  would' have  made  the  impulfe  more  perceptible, 
makes  fome  objections  to  it,  which  a  perfon  unacquainted  had  there  been  any.  If  there  were  no  fuch  effect  on  the 
with  the  pump  may  think  of  fome  weight.  He  fays  bladder,  there  could  be  none  on  the  gauge,  which 
"  great  inconveniences  were  experienced  from  the  ofcil-  communicates  freely  with  the  receiver.  It  feems  as  if 
Suppl.  Vol.  III.  [  E  ]  the 

!     '■ j — 

[c]  The  American  pump  was  an  attempt  to  improve  Mr  Smeaten's  pump,  which  is  always  made  with  a 
fingle  barrel. 
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[     34     ] 

Pneumatics  the  objector  to  the  Americn  air-pump  had  never  attend-    tirely  into  the  ciftern,  fo  far  as  to  leave  the  bottom  of  Pneumatic* 

ed  to  the  above  obfervation  in   the  original  account  of    the  barrel  open  :  byl't  it  defcends  below  a  hole  in  the'fide 

it.   If  he  ever  faw  an  experiment  producing  the  extra-    of  the  barrel,  near  the  bottom,  which  opens  a  free  com- 

ofcillation  he  mentions,  it  muft  have  been  made  with    munication  between  the  barrel,  ciftern,  and  receiver. 

a  finge-barrelled  pump,  in  which  alone  the  defcent  of 

the  pifton  can  caufe  a  "  downward  ofcillation." 

"  To  prevent  this"  (downward  ofcillation)  he  fays, 
*'  valves  were  put  into  the  piftons  ;  but  as  thefe  require 


Through  this  hole  the  air  rufhes  from  the  ciftern  into 
the  exhaufted  barrel,  when  the  pifton  has  dropped  be- 
low it."[D]  The  air  is  more  gradually  admitted  in 
this  way  than  by  opening  the  bottom  of  the  barrel.    No 


force  to  open  them,  the  addition  feemed  rather  to  in-    effential  difference  was  found  in  the  rifing  of  the  gauge, 
creafe  the  evil,  by  rendering  the  ofcillation  more  fimul-    by  admitting  the  air  through  this  hole,  without  a  cover- 


taneous  with  the  ordinary  rate  of  working."  If  fuch 
an  evil  were  produced  by  the  defcent  of  the  pifton,  it 
is  difficult  to  conceive  how  putting  valves  into  the  pif- 
tons could  have  increafed  it.  They  could  not  increafe 
the  evil  unlefs  they  increafed  the  refiftance  to  the  air  un 
der  the  pifton 

a  pifton  with  a  valve  in  it  will  give  more  refiftance  to 
the  air  than  a  folid  pifton.  He  had  before  faid,  one  caufe 
of  this  ofcillation  was  the  fudden  rufhing  of  the  air 
into  the  barrel,  when  the  pifton  comes  into  the  ciftern. 


ing  valve,  from  what  takes  place  in  the  common  pump, 
in  which  the  air  is  admitted  into  the  barrel  through  a 
hole  in  the  bottom-plate  under  a  valve :  though  in  one 
experiment  folid  piftons  were  ufed.  But  when  the  pif- 
tons are  made  with  valves  on  the  top,  as  directed  in 
But  it  muft  be  a  ftrange  affertion,  that  the  original  account,  there  is  no  difference  in  the  ofcil- 
lation of  the  gauge  in  the  two  pumps. 

*  A  moment's  attention  to  the  two  conftruftions  will 
fhew  that  there  cannot  be  any  difference.  In  the  com- 
mon pump  the  barrel  is  exhaufted  below  the  pifton,  by 


A  pifton  with  a  valve  in  it  would  not  leave  fo  great  a    its  rifing;  and  the  air  gradually  paffes  into  the  barrel 


vacuum  in  the  barrel  above  it,  as  a  folid  pifton.  If 
therefore  his  firft  pofition  were  true,  that  one  caufe  of 
theextra-ofcillation  was  the  rufhing  of  the  air  into  this 
vacuum,  the  tendency  of  the  valve  would  be  to  leffen 
it  by  gradually  letting  the  air  into  the  vacuum.  It 
certainly  would  leffen  the  evil  below,  by  leffening  the 
refiftance  of  the  pifton  to  the  air  under  it,  which,  he 
fays,  produces  "  a  downward  ofcillation."  But  theo- 
ry and  experiment  prove  that  no  fuch  effe<5t,  as  extra- 
ofcillation,  will  be  produced  by  the  defcent  of  the  pif- 
ton, if  the  pump  be  properly  made  with  two  barrels, 
though  there  be  no  valves  at  the  bottom. 


through  a  hole  under  a  valve  at  the  bottom-plate.  In 
the  American  pump  the  barrel  is  exhaufted  above  the 
pifton,  by  its  defcending :  and  the  air  as  gradually 
paffes  through  a  hole  in  the  pifton  under  a  valve  which 
covers  it,  into  the  exhaufted  part  of  the  barrel,  as  it 
does  in  the  common  pump.  The  effect  on  the  gauge 
muft  therefore  be  the  fame  in  both  pumps,  in  their  firft 
working :  for  one  can  produce  no  more  ofcillation  than 
the  other  by  the  entering  of  the  air  into  the  exhaufted 
barrels.  This  part  of  the  objection  of  extra-ofcillation 
in  the  American  pump,  faid  to  arife  from  "  the  air  from 
the  receiver  immediately  rufhing  into  the  barrel,  as  foon 


*  Neither  will  there  be  any  greater  ofcillation  of  the    as  the  pifton  comes  into  the  ciftern,"  has  therefore  no 


mercury  produced  in  the  gauge  of  the  American  pump, 
than  there  is  in  the  common  pump,  by  the  rufhing  of 
the  air  into  the  exhaufted  barrels.  The  writer  fpeaks 
of  the  "  mercury  (hooting  up  into  the  gauge,  and  get- 
ting into  a  ftate  of  ofcillation ;"  and  that  "  the  fubfe- 
quent  rife  of  the  pifton  will  frequently  keep  time  with 
the  fecond  ofcillation,  and  increafe  it ;"  as  though  this 
was  peculiar  to  the  American  pump.  Every  experi- 
menter knows,  that  in  working  any  air-pump,  having 
a  barometer-gauge,  the  firft  ftrokes  of  the  winch,  if 
made  quick,  will  caufe  a  rapid  rife  and  fall  of  the  mer- 
cury ;  and  that  the  ftrokes  may  be  fo  timed  as  to  in- 
creafe the  ofcillations  by  making  them  fimultaneous 
with  the  working  of  the  pump:  but  not  in  the  Ame- 
rican, more  than  in  the  common,  air-pump. 


more  foundation  than  the  other,  the  want  of  valves  at 
the  bottom  of  the  barrels. 

*  It  is  proper  to  remark  here,  that  although  the  air 
will  pafs  through  the  piftons  into  the  exhaufted  barrel, 
in  the  firft  working  of  the  American  pump ;  yet  when 
the  air  becomes  too  weak  to  raife  the  valve  on  the  top 
of  the  pifton,  it  will  pafs  through  the  hole  in  the  fide 
of  the  barrel,  where  there  is  no  refiftance,  when  the 
pifton  falls  below  it.  This  is  one  of  the  principal  ad- 
vantages the  American  pump  has  over  the  common 
one  :  for  the  refiftance  of  the  lower  valve  in  the  latter, 
will  always  limit  its  exhaufting  power  to  a  lefs  degree 
than  that  of  the  former.  And  by  the  time  the  air  be- 
comes too  weak  to  raife  the  pifton-valve,  the  mercury 
will  have  rifen  fo  high  as  to  prevent  any  ofcillation  in 


In  the  original  account  of  the  American  air-pump,    the  gauge ;  fuppofing  a  folid  pifton,  and  the  want  of  a 


to  illuftrate  the  method  by  which  it  exhaufts  the  re- 
ceiver, there  is  a  fuppofition  made  that  the  pifton  is 
folid,  and  that  in  its  defcent  it  is  allowed  to  pafs  out  of 
the  bottom  of  the  barrel  into  the  ciftern,  by  which  an 
opening  is  made  for.  the  air  to  pafs  from  the  receiver 
into  the  exhaufted  barrel.  Such  a  large  and  free  paf- 
fage  as  this,  fuddenly  opened,  might  operate  with  fo 
much  force  on  the  gauge,  as  to  caufe  a  very  rapid  rife 
of  the  mercury,  on  the  firft  working  of  the  pump. 
But  it  is  exprefsly  ftated  in  the  account,  that  "  in  work- 


valve  over  the  hole  in  the  fide  of  the  barrel,  could 
have  produced  a  great  degree  of  it,  in  the  firft  working 
of  the  pump.  It  is  neceiTary  to  obferve,  that  the  valves 
were  not  put  "  in  the  piftons,"  as  this  writer  fays,  but 
on  them,  that  lefs  room  might  be  left  for  the  lodgment 
of  air  between  the  piftons  and  top-plates  of  the  barrels* 
'  It  is  difficult  to  conceive  what  is  meant  by  faying 
the  valves  in  the  piftons  were  alfo  intended  to  "  prevent 
a  greater  irregularity  of  working  as  a  condenfer."  There 
can  be  no  irregularity  in  the  gauge,  of  which  he  had 


ing  the  pump,  the  pifton  is  not  allowed  to  defcend  en-    been  fpeaking,  when  the  pump  condenfes ;  whether  the 

piftons 


[d]  This  hole  is  reprefented  in  the  figure  of  the  pifton  and  barrel  given  in  the  Encyclopasdia ;  though  no  no* 
lice  is  taken  of  its  ufe  in  that  account  of  the  pump. 
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Pneumatics  piftons  be  folid,  or  have  valves  in  them  :  for  the  baro-  in  the  American  air-pump  :  that  he  fnould  Tingle  out  Pneumatics 

'  meter-gauge  is  no  ways  affected  by  that  operation.  The  this  pump  as  the  moft  liable  to  fuch  an  objection,  when  *■  " 

bottom  of  the  barrels,  and  the  gauge,  are  then  opened  by  actual  meafurement  there  is  not  fo  much  pipe  and 

to  the  atmofphere,  and  the  mercury  remains  quiefcent.  duct-work  in  the  American  air-pump,  by  more  than 

There  is  no  more  irregularity  in  condenfing  with  the  one  half,  as  in  Mr  Nairne's  improved  pump  of  Smsaton, 

American  pump,  than  there  is  extra-ofcillation  in  ex-  againft  which  he  brings  no  fuch  objection.     The  origi- 

haufting.     The  valves  on  the  piftons  leflen  the  labour  nal  American  pump  has  but  one  pipe,  of  feven  inches 

in  condenfing  with  this  pump,  by  taking  off  part  of  the  length,  Handing  between  the  barrels ;  one  of  fix  inches, 

refiftance  of  the  atmofphere  againft  the  piftons.     For  leading  from  the  cock  to  the  receiver-plate  ;  and  one  of 

this  purpofe  they  are  often  put  into  common  condenfers.  about  three  inches,  leading  to  the  gauge  in  front.  But 

And  this  is  the  only  ufe  of  them,  in  condenfing  experi-  in  Mr  Nairne's  pump  there  is  one  pipe  more  than  two 

ments,  mentioned  in  the  original  account.  feet  in  length,  and  "  crooked"  at  one  end,  leading  from 

"  If  this  difficulty  (the  great  ofcillation)  could  be  the  bottom  of  the  barrel  to  the  broad  piece  of  brafs 

got  over,"  fays  the  compiler,  "  the  conftruction  feems  which  is  connected  with  the  receiver-plate.     Through 

promising."     It  is  difficult  to  deftroy  what  does  not  this  piece,  and  the  cock  it  contains,  a  pa  flag  e  is  "  drill- 

exift.     But  if  the  evil  did  exift,  it  would  be  no  hard  ed,"  longer  than  any  in  the  American  pump.  Another 

matter  to  remove  it.     This  might  be  done  by  placing  "  crooked"  pipe  goes  from  the  top  of  the  barrel  to  ano- 

a  fmall  ftop  cock  over  the  gauge  to  cut  off  the  commu-  ther  "  broad,  drilled  piece  of  brafs,"  connecting  it  with 

nication  between  the  barrels,  or  receiver,  during  the  the  other  cock  and  the  receiver-plate  for  condenfing. 

firft  working  of  the  pump.     It  is  the  firft  ftrokes  which  The  pipe  connecting  the  gauge  with  the  receiver-plate 

caufe  the  moft  rapid  rife  of  the  mercury  in  all  air-pumps,  in  the   American  pump   is  ftraight ;  in  Mr  Nairne's 

When  the  receiver  is  nearly  exhaufted,  the  air  might  be  "crooked."     It  is  prefumed,  that  though  it  maybe 

gradually  let  out  of  the  tube,  and  the  mercury  would  "  rare  to  find  plates  and  other  pieces  of  Tjrafs  without 

rife  flowly  in  it.     The  exhauftion  might  then  be  com-  airholes,"  the  brafs-work  may  be  caft  as  free  from  them 

pleted  without  any  ofcillation  in  the  gauge,  as  the  mer-  for  one  pump  as  another,  where  the  forms  are  equally 

cury  rifes  but  very  flowly  when  the  receiver  is  nearly  fimple.     If  the  American  pump  be  made  only  to  ex- 

exhaufted.     This  is  fuggefted,  not  becaufe  there  is  any  hauft,  the  pipe-work  may  be  made  nearly  the  fame  as 

neceflity  for  it  in  the  American  double-barrelled  air-  in  the  common  pump. 

pump  ;  but  left  any  perfon  fhould  wifh  to  poflefs  a  fin-       *  How  much  more  applicable  is  the  objection  of  "long, 

gle-barrelled  pump  of  this  conftruction,  in  which  fuch  flender  and  crooked  paflages"  to  Mr  Cutbbertfon's  air- 

an  ofcillation  might  take  place.  pump,  which  this  writer  confiders  as  "  the  moft  perfect 

*  The  next  objection  has  more  weight,  though  it  is  not  air-pump  that  has  yet  appeared  !"  Let  any  one  examine 
peculiar  to  the  American  air-pump,  as  the  writer  infi-  the  "  drilled  paflages  through  plates  of  brafs"  in  fig. 
nuates.  "  It  appears,"  fays  he,  "  of  very  difficult  ex-  7  and  8,  PI.  CCCCIX.  of  the  Encylopasdia,  and  at  the 
ecution.  It  has  many  long,  flender,  and  crooked  paf-  bottom  of  the  barrel, fig.  1 — the  "long,  flender  paflages" 
fages,  which  muft  be  drilled  through  broad  plates  of  leading  from  the  bottom  of  the  barrels  to  the  receiver- 
brafs,  fome  of  them  appearing  fcarcely  practicable.  It  plate ;  the  "crooked"  pipes  on  the  top  of  the  oil-boxes  ; 
is  rare  to  find  plates  and  other  pieces  of  brafs  without  the  hollow  pifton  rods,  madeto  accommodate  the  Hiding 
air-holes,  which  it  would  be  difficult  to  find  out  and  wires  which  open  the  lower-valves ;  the  compound  and 
clofe,"  &c.  When  a  machine  is  defigned  to  effect  more  complex  piftons  and  double  collars  of  leathers  ;  the  oil- 
purpofes  than  one  by  the  fame  moving  power,  it  is  al-  boxes  and  wire-valves  ;  and  then  judge  which  is  the 
moft  neceflarily  complex  in  its  conftruction.  It  was  by  moft  "  difficult  of  execution,"  the  American,  or  Cuth- 
following  the  method  ufed  by  Mr  Smeaton,  of  making  bertfon's  pump :  which  the  moft  liable  to  the  above  ob- 
the  pump  perform  exhaufting  and  condenfing  experi-  jections  of  the  compiler. 

ments  by  the  fame  winch  and  barrels,  that  the  Ameri-  *  The  pifton  in  Cuthbertfon's  pump,  which  is  complex, 
can  air-pump  was,  like  his,  made  with  a  cock  fo  pierced  and  muft  be  accurately  made  to  anfwer  its  purpofe,  does 
as  to  regulate  thefe  effects  ;  though  in  the  American  no  more,  with  the  aid  of  the  lower  wire-valve,  and  its 
pump  it  is  a  little  differently  conftructed  from  the  cock  rod  working  through  a  collar  of  leathers  in  the  hollow 
in  Mr  Smeaton's  pump,  but  not  more  complex.  The  pifton-rod,  than  the  fimple  pifton  of  the  American 
writer  very  juftly  commends  Mr  Smeaton's  pump,  efpe-  pump,  with  a  folid  rod  ;  and  without  any  valve  at  the 
cially  as  made  by  Mr  Nairne ;  but  he  has  not  given  a  bottom  of  the  barrel.  The  aim  in  both  conftructions  is 
figure  of  the  original  pump,  with  its  regulating  cock ;  to  get  the  air  from  the  receiver  into  the  exhaufted  bar- 
though  this  is  an  effential  part  of  Mr  Smeaton's  con-  rels  above  the  piftons,  without  any  refiftance  from  valves, 
ftruction.  It  is  omitted,  perhaps,  becaufe  he  has  given  On  this  part  of  the  two  conftructions  of  the  American, 
a  full  account  of  Mr  Nairne's  improvement,  in  which  and  Cuthbertfon's,  pump,  Mr  Nicholjon,  a  philofopher  of 
this  complex  cock  is  excluded,  and  the  fame  effects  pro-  reputation,  whofe  writings  are  well  known  to  the  public, 
duced  by  two  others,  added  by  Mr  Nairne.  fays,  "  With  regard  to  the  lower  valves,    Guthbertfon, 

*  In  all  air-pumps,  made  to  exhauft  and  condenfeby  by  an  admirable  difplay  of  talents  as  a  workman,  has 
the  fame  barrel  and  winch,  there  muft  be  more  pipes,  infured  their  action.  Prince,  on  the  other  hand,  has, 
ducts  and  cocks  than  what  are  neceflary  in  the  fimple  by  a  procefs  of  reafoning,  fo  much  improved  the  in- 
exhaufting  pump,  to  command  and  regulate  the  dif-  ftrument,  that  no  valves  are  wanted.  In  this  refpect  he 
ferent  operations.  But  it  is  furprifing  that  the  compiler  has  the  advantage  of  fimplicity  and  cheapnefs,  with 
(hould  object  to  "  long,  flender  and  crooked  paflages"  equal  effect,  [e]     The  late  Mr  George  Adams,   mathe- 

[  E  2  ]  matical 

[e]  See  his  account  of  the  two  pumps  in  the  firft  volume  of  his  Philofophical  Journal,  page  130. 
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Pneumatics  matical  inftrliment-maker,  whofe  philofophical  writings 
are  alfo  well  known  and  whofe  ability  to  judge  of  the 
merits  of  an  air-pump  cannot  be  doubted,  advertifed 
"  the  American  double-barrelled  air-pump,  the  lateft 
improvement  on  this  inflrument,  in  which  the  air  receives 
no  impediment  from  the  action  of  valves  or  cocks,  ex- 
ceeding Smeaton's  in  accuracy  and  fimplicity,  and  far 
fuperior  in  both  refpecls  to  feveral  later  contrivances." 
And  in  his  lectures  on  natural  philofophy,  vol.  I.  (peak- 
ing of  the  invention  of  the  air-pump  and  its  improve- 
ments, after  mentioning  thofe  by  Hook  and  Boyle,  he 
fays,  "  fubfequent  improvements  have  been  made  by 
Meffrs  Gravefande,  Nollet,  Smeaton,  Haas  and  Cutbbert- 
fon ;  but  the  laft  and  moil  perfect  is  that  of  the  Rev 
John  Prince,  of  Bolton,  in  America,  to  which  i  have 
given  the  name  of  the  American  air-pump."  The  Ana- 
lytical Reviewers,  in  their  review  of  the  controverfy  be- 
tween Mr  Na'trne  and  Mr  Brook,  reflecting  the  difco- 
very  of  the  true  power  of  Smeaton's  pump,  fay,  "  the 
contention  feems  to  relate  to  an  object  which  has  for 
fome  time  been  rendered  of  no  importance,  by  the  in- 
vention of  an  air-pump  on  a  much  better  construction 
than  either,  defcribed  by  the  Rev  John  Prince,  in  the 
Tranfaetions  of  the  American  Academy  for  the  year 
1783.  The  idea  is  fo  fimple  and  fo  valuable,  that  we 
are  convinced  we  (hall  receive  the  thanks  of  our  readers 
if  we  devote  a  few  lines  to  the  defcription  of  it."  After 
giving  a  fhort  defcription  of  it,  they  add,  "  the  con- 
firmation evidently  deferves  the  attention  of  the  curious  ; 
and  it  is  fomewhat  wonderful  that  it  fhould  have  fo 
long  remained  unapplied  to  the  purpofe  of  exhaufting, 
when  from  the  earlieft  modern  times  it  has  been  afed 
in  condenfing  fyringes."  [f]  Mr  William  Jones,  before 
mentioned,  fpeaking  of  the  American  air-pump,  gives 
this  account  of  its  power  of  exhaufting.  "  By  the  com- 
parifon  of  the  height  of  the  mercury  in  a  good  baro- 
meter, I  obferved  not  above  -^  of  an  inch  difference 
with  that  of  the  barometer  gauge  to  the  pump  ;  con- 
fequently  the  rarefaction  was  about  1200  times;  and  I 
judge  it  to  be  equal  in  power  to  what  is  faid  of  Mr 
Cuthbertfon's,  or  any  pump  whatfoever."  [g]  In  a  let- 
ter to  the  inventor  of  the  American  air-pump,  Mr  Jones 
further  fays,  "  I  have  feen  Mr  Cuthbertfon's  pump  in 
experiment,  and  it  certainly  exhaufts  to  very  great 
nicety  ;  and  I  have  alfo  been  witnefs  to  two  good  ones 
made  upon  your  plan  ;  they  appeared  full  as  accurate 
as  Mr  C's." 

1  In  this  American  edition  of  the  Encyclopaedia,  to 
let  the  objections  Mated  in  it  againft  the  American  air- 
pump  pafs  unnoticed,  would  look  like  a  tacit  acknow- 
ledgment of  their  truth  :  but  it  is  prefumed  the  above 
remarks  and  teftimonies  in  favour  of  this  pump  will  be 
fufficient  to  fhew  the  contrary  ;  and  prove  that  it  is 
not,  as  the  writer  of  thefe  objections  obferves,  "  rather  a 
fuggeftion  of  theory  than  a  thing  warranted  by  its  ac- 
tual performance."  To  fome  perfons,  who  are  acquaint- 
ed with  the  operation  of  the  American  air-pump,  the 
partial  and  unjuft  account  of  it  in  the  Encyclopaedia 
appeared  at  firft  very  furprifing.  But  their  furprife 
abated,  and  the  prejudice  againft  it  was  fully  accounted 
for,  on  reading  the  compiler's  remark  at  the  end  of  his 
account  of  air-pumps.     For  he  feems  to  have  condemn- 
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ed  it  that  he  might  be  able  to  fay,  "  we  may  be  in-  Pneumatics 
dulged  in  one  remark,  that  although  this  noble  inflru- 
ment originated  in  Germany,  all  its  improvements  were 
made  in  Britain  !" 

*  The  following  improvements  have  been  made  in  the 
American  air-pump,  by  the  inventor,  to  render  it  more 
fimple  and  convenient.  It  has  been  obferved  above, 
that  in  all  air-pumps,  made  to  condenfe  as  well  as  ex- 
hauft  by  the  fame  barrels  and  winch,  there  muft  be  ad- 
ditional pipes,  ducts  and  cocks  to  command  and  regu- 
late the  operations :  But  this  is  not  the  beft  method  of 
conftructing  the  inflrument  for  exhaufting  and  conden- 
fing experiments  :  for  a  great  drain  is  brought  upon 
the  rackwork  of  the  pump  when  feveral  atmofpheres 
are  thrown  into  the  receiver  :  and  the  pump  may  be 
made  with  lefs  trouble  and  expenfe  by  fixing  a  common 
condenfing  fyringe  to  it,  in  the  following  manner.  Let 
a  ftraight  pipe  be  fixed  to  the  citterns,  and  pafs  horizon- 
tally to  the  receiver-plate,  as  in  the  common  table  air- 
pump.  At  a  convenient  diftance  from  the  barrels  this 
pipe  muft  be  fwelled  out  fo  as  to  admit  the  key  of  a 
{top  cock.  The  key  of  this  cock  muft  be  pierced  quite 
through  in  the  direction  of  its  handle ;  and  half  way 
through,  at  a  right  angle  to  meet  the  other  hole.  A  fmall 
pin  muft  be  fixed  in  the  handle,  on  that  fide  which  cor- 
refponds  with  the  fhort  hole.  A  hole  muft  be  made  in 
the  fide  of  the  pipe  to  correfpond  occafionally  with  the 
holes  in  the  key.  This  cock  is  more  fimple  than  the 
one  in  the  original  pump,  and  will  regulate  the  exhauft- 
ing and  condenfing  experiments.  To  fet  the  cock  for 
exhaufting  the  receiver,  bring  the  handle  of  the  key 
parallel  with  the  pipe,  with  the  folid  part  of  the  key 
againft  the  hole  in  the  fide  of  the  pipe ;  then  will  the 
communication  be  opened  between  the  barrels  and  re- 
ceiver, and  the  receiver  may  be  exhaufted.  To  reftore 
the  equilibrium,  or  let  the  air  into  the  receiver,  fet 
the  handle  of  the  key  at  right  angles  with  the  pipe,  and 
let  its  projecting  pin  point  to  the  receiver ;  then  will 
the  communication  be  opened  between  the  atmofphere 
and  receiver,  through  the  hole  in  the  fide  of  the  pipe 
and  the  cock.  In  this  fituation  the  folid  part  of  the 
key  will  dole  the  paiTage  in  the  pipe  leading  to  the  bar- 
rels. If  a  condenfer,  having  a  valve  at  its  end,  be  now 
attached  to  the  fide  of  the  pipe,  oppofite  the  hole,  the 
air  may  be  forced  into  the  receiver  through  the  cock 
without  entering  the  barrels.  The  fwelled  part  of  the 
pipe,  in  which  the  key  is  inferted,  fhould  be  fo  made  as 
that  the  condenfer  may  be  fcrewed  on  or  off,  at  plea- 
fure.  The  equilibrium  may  be  reftored  in  the  receiver, 
either  by  unfcrewing  the  condenfer  a  little,  or  by  letting 
the  air  out  through  the  barrels. 

■  In  this  conftruction,  the  pipe  ftanding  between  the 
barrels  in  the  original  pump,  and  the  drilled  paffages 
in  the  horizontal  piece  connecting  this  pipe  with  the 
regulating  cock,  are  unneceffkry.  The  pump  is  ren- 
dered more  fimple,  and  every  difficulty  of  execution  on 
account  of  crooked  paffages,  &c.  removed.  This  altera- 
tion in  the  American  air-pump,  was  contrived  by  its 
inventor,  and  a  table-pump  made  on  this  plan,  for  him, 
by  the  late  Mr  George  Adams,  before  the  laft  edition  of 
the  Encyclopedia  was  printed. 

*  Another  alteration,  fince  made,  is  in  the  fituation  of 

the 


\y~\  See  the  Review  for  July  1789. 

[g]  See  hisnote  in  his  edition  of  Adam's  Lectures,  vol.  I.  page  153. 
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Pneumatics  the  valve-pump :  the  laft  mentioned  pump  not  having         Point  k  Pro,  the  eaftern  limit  of  PafTamaquoddy  Pneumatics 

one  fixed  to  it.     In  all  air-pumps  having  the  tops  of  Bay,  on  the  coaft  of  Nevv-Brunfwick. — ib.  H 

the  barrels  clofed  with  plates  and  collars  of  leather,         Point  Judith,  in  the  townfhip  of  South-Kingflown,  _omPe^ 

as  in  Nairne's,  Cuthbertfon  s ,  and  the  American  pump  is  the  fouth  extremity  of  the  weftern  fhore  of  Narra- 

(as  now  altered  by  removing  the  middle  pipe,)  it  is  ganfet  Bay  in  Rhode-Ifland.     It  is  9  miles  fouth-fouth- 

neceifary  to  connect  oil  boxes  with  the  top-plates  to  re-  weft  of  Newport.  N.  lat.  41  24,  W.  long.  71  28. — ib. 
ceive  the  oil  which  is  thrown  out  of  the  barrels  in  work-  Point  Petre,  in  the  ifland  cf  Guadaloupe,  has  ftrong 

ing  the  pump.     Cuthbertfon1 's  pump  has  two,  one   to  fortifications,  and  lies  about  20  miles  from  Fort  Louis, 

each  barrel.     By  removing  the  pipe  from  between  the  — ib. 

barrels,  in  the  American  pump,  a  fmall  barrel  is  fcrew-  POINT- AU-FER,  a  place  near  the  head  or  north- 
ed in  its  place  to  the  crofs-piece,  which  connects  the  top-  em  part  of  Lake  Champlain,  within  the  limits  of  the 
plates  covering  the  valves.  The  barrel  anfwers  the  United  States.  It  was  delivered  up  by  the  Britifh  in 
purpofe  of  an  oil-box  in  common  exhauftions.     When  1796.— /'£. 

greater  vacuums  are  wanted  in  the  receiver,  this  barrel        POINTE  des  Pieges,  a  cape  on  the  fouth  fide  of  the 

anfwers  alfo  for  a  valve-pump.  On  the  top  of  the  crofs-  ifland  of  St  Domingo,  2  leagues  weft  of  the  mouth  of 

piece  is  fcrewed  a  collar  of  leathers  containing  a  pifton  Pedernales  river. — ib. 

and  its  rod,  to  work  occafionally  in  the  barrel  below.         POJAUHTECUL,  called  by  the  Spaniards  Volcan 

At  the  lower  end  of  the  barrel  is  a  valve  covered  with  de  Orizaba,  a  celebrated  mountain  in  Mexico,  or  New- 

a  cap :  by  unfcrewing  the  cap,  and  paffing  down  the  Spain,  which  began  to  fend  forth  fmoke  in  1545,  and 

pifton,  all  the  oil  in  the  barrel  is  expelled  through  the  continued  to  do  fo  for  20  years;   but  for  two  centuries 

valve;  and  afterwards  the  barrel,  and  the  fpace  above  paft,  there  has  not  been  obferved  the  fmalleft  fign  of 

the  valves  on  the  top-plates  of  the  great  barrels,  are  burning.     The  mountain,  which  is  of  a  conical  figure, 

exhaufted  of  air,  by  working  this  fmall   pump.     The  is  the  higheft  land  in  Mexico,  and  is  defcried  by  feamen 

fmall  pifton  when  drawn  up  to  its  collar  of  leathers  is  who  are  fleering  that  way,  at  the  diftance  of  50  leagues; 

above  the   holes  in   the  crofs-piece  leading  from  the  and  is  higher  than  the  Peak  of  Teneriffe.     Its  top  is 

valves.     When  the  fmall  barrel  is  ufed  only  as  an  oil-  always  covered  with  fnow,  and  its  border  adorned  with 

box,  the  collar  of  leathers,  with  the  pifton,  is  removed,  large  cedars,  pine,  and  other  trees  of  valuable  wood, 

and  a  button,  with  a  fhort  pipe  in  it,  fcrewed  in  its  which  make  the  profpect  of  it  every  way  beautiful.     It 

place  to  give  vent  to  the  air  when  expelled  from  the  is  90  miles  eaftward  of  the  city  of  Mexico.-—  ib. 
barrels:  In  this  valve-pump  there  is  not  fo  much  work        POKONCA,  a  mountain  in  Northampton  county, 

as  in  Cuthbertfon'' s  two  oil-boxes  ;  nor  is  it  an  additional  Pennfylvania,    22  miles  N.  W.   of  Eafton,    and   26 

expenfe;  for  the  fyringe,  which  is  ufed  with  the  lead  fouth  eafterly  of  Wyoming  Falls. — ib. 
weight  in  the  receiver,  is  made  to   fcrew  to  the  crofs-        POLAND,  a  townfhip  in  Cumberland  county,  Dif- 

piece  for  this  purpofe;  the  weight  being  taken  off,  and  trier  of  Maine. — ib. 

a  cap  fcrewed  on  over  the  valve,  when  ufed  as  an  oil-        POLLARDS,  the  name  of  a  coarfe  kind  of  wheaten 

box.     In  the  collars  of  leathers,  on  the  tops  of  the  bar-  flour.    When  the  flour  of  wheat  is  feparated  into  three 

rels,  are  put  two  fmall  flat  boxes,  below  one  or  two  degrees  of  finenefs,  the  third  is  the  pollards.     There  is 

rings  of  the  leathers,  the  pifton  rods   paffing  through  nothing  between  it  and  the  bran. 

them.  Thefe  boxes  contain  the  oil  to  keep  the  leathers  POLLIPLES  I/land,  a  fmall  rocky  ifland,  about 
moift,  and  air-tight.  In  this  fituation  the  oil  is  not  80  or  100  rods  in  circumference,  at  the  northern  en- 
thickened  by  evaporation,  nor  carried  up  from  off  the  trance  of  the  High  Lands  in  Hudfon's  river ;  remark- 
leathers,  when  the  pifton  rifes,  as  in  Nairne's  pump,  and  able  only  as  the  place  where  failors  require  a  treat  of 
the  leathers  are  better  fupplied  than  by  the  dirty  oil  pei  fons  who  have  never  before  paffed  the  river. — Morse. 
paffing  through  the  pump  and  returned  to  the  collars  POMALACTA,  a  village  in  the  jurifdi&ion  of  the 
by  Cuthbertfon' s  crooked  pipes.  The  American  air-  town  of  Guafuntos,  in  the  province  of  Quito,  famous 
pump,  made  in  this  manner,  is  the  fimpleft  form  of  for  the  ruins  of  a  fortrefs  built  by  the  Yncas,  or  ancient 
any  pump  of  equal  power.'  emperors  of  Peru. — ib. 

POCAHONTAS,  a  town  in  Chefterfield  county,        POMFRET,  a  townfhip  in  Windfor  county,  Ver- 
Virginia,  within  the  jurifdiction  of  Peterfburg  in  Din-  mont,  containing  710  inhabitants.     It  is  11  miles  W. 
widdie  county.     It  probably  derives  its  name  from  the  of  the  ferry  on  Connecticut  river,  in  the  town  of  Hart- 
famous   princefs   Pocahontas,    the   daughter   of    king  ford,  and  64  N.  E.  of  Bennington. — ib. 
Powhatan. — Morse.  Pomfret,  a  poft-town  of  Connecticut,  in  Windham 

POCOMOKE,  an  eaftern  water  of  Chefapeak  Bay,  county.     It  is  40  miles  E.  by  N.  of  Hartford,  66  S. 

navigable  a  few  miles.     On  its  eaftern  fide,  about  20  W.  of  Bofton,   and  264  N.  E.  of  Philadelphia ;  and 

miles  from  its  mouth,  is  the  town  of  Snow  Hill.. — ib.  contains  a  Congregational  church,    and   a  few  neat 

POGE,  Cape,   the  N.  E.  point  of  Chabaquiddick  houfes.     The  townfhip  was  firft  fettled  in  1 686  by  emi- 

Ifland,  near  Martha's  Vineyard,  Maflachufetts.     From  grants  from  Roxbury.  •  It  was  part  of  the  Mafiamoquet 

Holmes's  Hole  to  this  cape  the  courfe  is  S.  E.  by  E.  purchafe,  and  in  17 13  it  was  erected  into  a  townfhip. 

34  leagues  diftant.      In  the  channel  between  them  there  Quinabaug  river  feparates  it  from  Killingly  on  the  eaft. 

are   11   and   12  fathoms  water.      N,  lat.  41   25,   W.  In  Pomfret  is  the  famous  cave,  where  General  Putnam 

long,  from  Greenwich  70  22. — ib.  conquered  and  flew  the  wolf. 

POINT,    a   townfhip   in   Northumberland  county,         Pompeon,  in  Bergen   county,  New-Jerfey,  lies  on 

Pennfylvania. — ib.  Ringwood,  a  branch  of  Paffaik  river,  about  23  miles 

Point  Alderton,  the  S.  W.  point  of  Bofton-harbour.  north-weft  of  New  York  city. — ib. 
N.  lat.  42  20,  W.  long.  70  54; — ib.  Pompey,  a  military  townfhip  in  Onondago  county, 

New 


R 


Pontchar- 
train, 

II 
Porcas. 


P    O     R  [     38     ]  P     O 

New  York,  incorporated  in  1794-     tt  comprehends  the    bay  of  Panama.     From  thence  fhips  ufually  take  their  Porcelain, 

and  Fabius,    together     departure,  to  go  fouthward  for  the  coaft  of  Peru. — lb 


mo. 


PORCELAIN,  a  kind  of  earthen  or  ftone  ware,  0f  Port:^nt°- 
the  manufacture  of  which  a  full  account  is  given  in  the 
Encyclopaedia  from  Grofier  and  Reaumur.  It  may  be 
proper,  however,  to  add  here,  from  Sir  George  Staun- 
ton, that  one  of  the  principal  ingredients  in  the  Chinefe 
porcelain  called  pe-tun-tfe,  is  a  fpecies  of  fine  granite, 
or  compound  of  quartz,  feldfpath,  and  mica,  in  which 
the  quartz  bears  the  largeft  proportion.  "  It  appears 
(fays  Sir  George)  from  feveral  experiments,  that  pe- 


townfliips  of  Pompey,  Tully, 

with  that  part  of  the  lands  called  the  Onondago  Re- 
fervation;  bounded  northerly  by  the  Genefee  road, 
and  wefterly  by  the  Onondago  Creek.  In  1796,  there 
were  179  of  the  inhabitants  qualified  electors. — ib. 

PONTC  HART  RAIN,  a  lake  of  Weft-Florida, 
which  communicates  eaftward  with  the  Gulf  of  Mexi- 
co, and  weftward  with  Miffiflippi  river,  through  Lake 
Maurepas  and  Ibberville  river.  It  is  about  40  miles 
long,   24  broad,  and  18   feet  deep.      The  following 

creeks  fall  into  it  on  the  N.  fide,  viz.  Tangipaho,  and  iun-tfe  is  the  fame  as  the  growan-ftone  of  the  Cornifh 
Le  Comble,  4  feet  deep;  Chefuncta,  7  ;  and  Bonfou-  miners.  The  micaceous  part  in  fome  of  this  granite 
ca,  6;  and  from  the  peninfula  of  Orleans,  Tigahoc,  from  both  countries,  often  contains  fome  particles  of 
at  the  mouth  of  which  was  a  fmall  poll.  The  Bay-  iron  ;  in  which  cafe  it  will  not  anfwer  the  potter's  pur- 
ouk  of  St  John  alfo  communicates  on  the  fame  fide.  pofe.  This  material  can  be  calcined  and  ground  much 
The  French  inhabitants,  who  formerly  refided  on  the  finer  by  the  improved  mills  of  England,  than  by  the 
N.  fide  of  this  lake,  chiefly  employed  themfelves  in  very  imperfect  machinery  of  the  Chinefe,  and  at  a 
making  pitch,  tar,  and  turpentine,  and  railing  ftock,  cheaper  rate,  than  the  prepared  pe-tun-tfe  of  their  own 
for  which  the  country  is  very  favourable.  See  Mau-  country,  notwithstanding  the  cheapnefs  of  labour  there. 
repaj. — ib.  The  kaolin,  or  principal  matter  mixed  with  the  pe-tun- 

Pontchartrain,  an  ifland  in  lake  Superior,  fouth  tfe,  is  the  growan-clay  alfo  of  the  Cornifh  miners.  The 
by  weft  of  Maurepas  ifland,  and  N.  W.  of  Hocquart  wha-fhe  of  the  Chinefe  is  the  Englifh  foap  rock  ;  and 
Ifland. — lb.  ihejhe-kan  is  afferted  to  be  gyplum. 

PONTEQUE,  or  Pontique,  a  point  on  the  W.  "  The  manufacture  of  porcelain  is  faid  to  be  precari- 
coaft  of  Mexico,  10  leagues  N.  by  E.  of  Cape  Cori-  ous,  from  the  want  of  fome  precife  method  of  afcertain- 
entes,  between  which  is  the  bay  of  de  Valderas.  To  the    ing  and  regulating  the  heat  within  the  furnaces,  in  con 


weftward  of  it  are  two  fmall  ifiands  of  its  name,  a 
league  from  the  main.     There  are  alfo  rocks,    called 


fequence  of  which,  their  whole  contents  are  baked  fome- 
times  into  one  folid  and  ufelefs  mafs."     If  this  be  fo, 


the  rocks  of  Ponteque,    20  leagues  fouth-weft  of  the    Wedgewood's  thermometer  would  be  a  prefent  highly 


port  of  Matanchel. — lb. 

POPA  MADRE,  a  town  of  S.  America,  in  Terra- 
Firma,  50  miles  eaft  of  Carthagena.  N.  lat.  10  15, 
weft  long.  74  32 — lb. 

POPAYAN,  a  province  of  S.  America,  in  New 
Granada,  about  400  miles  in  length  and  300  in 
breadth.  The  country  is  unhealthy,  but  vaft  quan- 
tities of  gold  are  found  in  it.  It  is  fiill  moftly  in  pof- 
feffion  of  the  native  Americans. — lb. 

Popayan,  the  capital  of  the  above  province,  and  a 
bifhop's  fee,  inhabited  chiefly  by  Creoles.  It  is  220 
miles  N.  E.  of  Quito. — lb. 


valuable  to  the  Chinefe  potter,  if  that  arrogant  and  con. 
ceited  people  would  eondefcend  to  be  taught  by  a  na- 
tive of  Europe. 

PORCO,  a  jurifdiction  of  S.  Americo,  in  the  pro- 
vince of  Charcos,  beginning  at  the  weft  end  of  the 
town  of  Potofi,  about  25  miles  from  the  city  of  La 
Plata,  and  extending  about  20  leagues. — Morse. 

PORCO,  a  town  in  the  above  jurifdiction,  weft  of  the 
mines  of  Potofi.  S.  lat.  19  40,  W.  long.  64  50. 

PORPOISE,  Cape,  on  the  coaft  of  York  county, 
Diftricl  of  Maine,  is  7  leagues  N.  by  E.  of  Cape  Ned- 
dock,  and  5  fouth-weft  of  Wood  Ifland.     It  is  known 


POPLAR  Spring,  in  the  north-weftern  part  of  Ann  by  the  highlands  of  Kennebunk,  which  lie  to  the  north- 

Arundel  county,  Maryland,  near  a   brook,    3   miles  weft  of  it.     A  veffel  that  draws  10  feet  water  will  be 

foutherly  of  the  weft  branch  of  Patapfco  river,    on  the  aground  at  low  water  in  the  harbour  here.     It  is  fo  nar- 

high  road  from   Baltimore  to  Frederickftown,    about  row  that   a   veflel  cannot  turn   round;  is  within  100 

27  miles  weft  of  Baltimore,  and  41  N.  W.  of  Anna-  yards  of  the  fea,  and  fecure  from  all  winds,  whether  you 

polis. — ib.  have  anchor  or  not. — lb. 

POPLIN,  a  townfhip  of  New-Hampfhire,  in  Rock-  PORTAGE,  Point,  on  the  eaft  coaft  of  New-Brun- 

ingham  county,  12  miles  wefterly  of  Exeter,  and  26  fwick,  and  in  the  fouth-weft  part  of  the  Gulf  of  St  Law- 

wefterly  of  Portfmouth.     It  was  incorporated  in  1764,  rence,  forms  the  N.  limit  of  Miramichi  Bay,  as  Point 

and  contains  493  inhabitants. — lb.  Ecoumenac  does  the  fouth. — ib. 

POOUSOOMSUCK,   a  river  of  Vermont,  which  PORT  AMHERST,  a  bay  on  the  fouth-eaftern  coaft 


runs  a  foutherly  courfe,  and  falls  into  Connecticut  river 
in  the  townfhip  of  Barnet,  near  the  Lower  bar  of  the 
15  mile  falls.  It  is  100  yards  wide,  and  noted  for  the 
quantity  and  quality  of  falmon  it  produces.  On  this 
river,  which  is  fettled  20  miles  up,  are  fome  of  the 
beft  townfhips  in  the  State. — ib. 

PORCAS,  llhade,  or  Ifland  of  Hogs,  lies  eaftward 
of  St  Sebaftian's  Ifland,  on  the  coaft  of  Brazil,  and 
20  miles  eaftward  of  the  Bay  of  Saints. — ib. 

Porcas,  Morro  de,  or  Hog's  Strand,  on  the  weft 
coaft  or  New  Mexico,  is  northward  of  Point  Higuerra, 


of  Nova-Scotia,  fouth-weft  of  Port  Rofeway,  and  17 
miles  N.  E.  of  Cape  Sable. — ib. 

PORT  ANGEL,  a  harbour  on  the  W.  coaft  of 
Mexico,  about  half  way  between  St  Pedro  and  Compof- 
tella.  It  is  a  broad  and  open  bay,  having  good  an- 
chorage, but  bad  landing.  N.  lat.  13  32,  W.  long.  97 
4. — ib. 

PORT  ANTONIO,  in  the  north-eaftern  part  of  the 
Ifland  of  Jamaica,  lies  W.  by  N.  of  the  north-eaft  point ; 
having  Fort  George  and  Navy  Ifland  on  the  weft,  and 
Wood's  Ifland  eaftward.     It  is  capable  of  holding  a 


the  fouth-weft  point  of  the  peninfula  which  forms  the    large  fleet ;  and  if  it  were  fortified  and  accommodated 
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Porta  Ma-  for  refitting  fhips  of  war, would  be  of  great  importance, 

ria>        as  it  is  only  36  leagues  wefterly  of  Cape  Tiburon  in  St 

P    td  P     Domingo,  and  opens  direftly  into  the  Windward  Paf- 

"  fage.     The  town  of  Titchfield  lies  on  this  bay. 


of  the  Mole,  and  19;  wefiward  of  Cape  Francois, 
lat.  1954,  W.  long,  from  Paris  75   12. — ib. 


N. 


Port  de    la 
Chaudiere, 


IX. 


PORT  DE  LA  CHAUDIERE,  on  the  S.  coaft  of  PoJand 
the  ifland  of  St  Domingo,  lies  at  the  eaftern  entrance  of 


PORTA  Maria.,  in  the  N.  E.  part  of  the  Ifland  of     the  Bay  of  Ocoa,  which  is  18  leagues  W.  by  S.  of  the 
Jamaica,  is  fouth-eafterly  from  Gallina  point. — ib.  ciry  of  St  Domingo.     This  port  is  large,   open,    and 


Porta  Port,  on  the  N.  W.  fide  of  the  Ifland  of  New-  deep  enough  to  admit  veffels  of  any  burden. — ib. 
foundland  ;   the  fouth  entrance  into  which  is  10  or  12  PORT  DESIRE,  a  harbour  on  the  E.  coaft  of  Pa- 
leagues  from  Cape  St  George. — ib.  tagonia,  S.  America,  where  vefTels  fometimes  touch  in 

PORT  au  Prince,  a  jurifdidtion  and  fea-port,  at  the  their  pafTage  to  the  South  Sea.     It  is  about  150  miles 

head  of  the  great  Bay  or  Bight  of  Leogane,  in  the  weft  N.  E.  of  Port  St  Julian.     S.  lat.  47  6,  W.  long.  64  24. 

part  of  the  Ifland  of  St  Domingo.      The  town  which  — ib. 

is  feated  on  the  head  of  the  bay,  is  the  feat  of  the  French  PORT  DU  PRINCE,  a  town  on  the  northern  coaft 

government  in  time  of  peace,  and  a  place  of  confidera-  of  the  ifland  of  Cuba,  having  a  good  harbour.     The 

ble  trade.     Though  Angularly  favoured  with  the  eaft  town  ftands  in  a  large  meadow,  where  the  Spaniards 

winds,  it  was  long  the  tomb  of  the  unhappy  Europeans,  feed  numerous  herds  of  cattle. — ib. 


in  confequence  of  the  difficulty  of  obtaining  good  water. 
By  the  exertions  of  M.  de  Marbois,  who  reflded  here 
about  5  years,  in  conftru&ing  fountains,  public  bafons, 
and  airy  prifons,  the  place  has  become  far  more  healthy 


PORT  EGMONT,  on  the  N.  coaft  of  one  of  the 
Falkland  Ifles,  and  towards  the  W.  end  of  that  coaft. 
It  is  one  of  the  moil  extenfive  and  commodious  har- 
bours in  the  world  ;  fo  that  it  has  beenafferted  that  the 


and  defirable.     The  jurifdiction  contains  6  parifhes  and  whole  navy  of  Great-Britain  might  ride  fecurely  in  it. 

its  exports  from  January  1,   1789,  to  Dec.  31,  of  the  Commodore  Byron  dilcovered  this  excellent  harbour  in 

fame  year,  were  as  follow  :  2,497,321  lbs.  white  fugar  ;  1775,  on  being  fent  to  take  poffeffion  of  the  Iflands  for 

44,716,226  lbs.  brown  fugar;    17,829,424  lbs.  coffee;  the  Britifh  government. — ib. 


1,878,999  lbs.  cotton;  137,951  lbs.  indigo;  other  arti- 
cles, as  hides,  molafTes,  fpirits,  &c.  to  the  value  of 
8,2487  livres.  The  total  value  of  duties  on  the  ajbove* 
articles  on  exportation  was  189,945  dolls.  46  cents. 
This  fine  town  was  nearly  burnt  down  by  the  revolting 
negroes,  in  Nov.  and  Dec.  1791.  It  is  only  fit  for  a 
fhipping  place  for  the  produce  of  the  adjacent  country, 
and  for  that  of  the  rich  plains  of  the  Cul  de  Sac  to  the 
northward.  The  Ifland  of  Gonave  to  the  weft  ward 
would  enable  a  fquadron  to  block  up  the  port,  The 
line  of  communication  between  Port  au  Prince  and  the 
town  of  St  Domingo,  is  by  the  ponds,  and  through  the 
towns  of  Neybe,  Azua,  Bani,  &c.     The  diftance  from 


PORTER,  a  lake  of  Nova-Scotia,  which  empties  it- 
felf  into  the  ocean,  5  leagues  eaft  ward  of  Halifax.  It  is 
15  miles  in  length,  and  half  a  mile  in  width,  with  iflands 
in  it. — ib. 

PORTERFIELD,  a  fmall  fettlement  in  York  coun- 
ty, DiftiicT:  of  Maine. — ib. 

PORTERO,  a  river  of-  Peru,  which  empties  into 
the  fea  at  the  city  of  Baldivia. — ib. 

PORT  JULIAN,  or  Port  St  Julian,  a  harbour  on 
the  E.  coaft  of  Patagonia,  in  S.  America,  150  miles  S. 
by  W.  of  Port  Defire.  It  has  a  free  and  open  entrance, 
and  fait  is  found  near  it.  The  continent  is  not  above 
100  leagues  broad  here.     Befides  fait  ponds,  here  are 


Port  au  Prince  to  St  Domingo  city  being  69  leagues     plenty  of  wild  cattle,  horfes,  Peruvian  fheep,  and  wild 


eaft  by  fouth;  for  they  reckon  it  14  leagues  from  the 
guard  El  Fondo  to  Port  au  Prince.  To  fhorten  this 
way  a  little,  and  particularly  to  render  it  lefs  difagreea- 
ble,  one  may  crofs  the  BrackifhPond  in  a  canoe.  Port 
au  Prince  is  7  leagues  eaft  by  north  of  the  town  of 


dogs,  but  the  water  is  bad.     S.  lat.  49  10,  W.  long. 
68  44. — ib, 

PORTLAND,  a  poft-town  and  port  of  entry,  in 
Cumberland  county,  Diftrift  of  Maine.  It  is  the  capi- 
tal of  the  diftridt,   and  is  fituated  on  a  promontory  in 


Leogane,  and  about  50  fouth  by  eaft  as  the  road  runs  Cafco  Bay,  and  was  formerly  a  part  of  Falmouth.  It 
N.  lat.  18  34,  W.  long,  from  Paris     is  50  miles  S.  by  W.  of  Wifcaflet,   123  N._  by  W.  of 

Bofton,and  469  N.  E.  of  Philadelphia.  In  July,  1786, 
this  part  of  the  town,  being  the  moft  populous  and  mer- 
cantile, and  fituated  on  the  harbour,  together  with  the 
iflands  which  belong  to  Falmouth,  was  incorporated  by 
the  name  of  Portland.  It  has  a  moft  excellent,  fafe, 
and  capacious  harbour,  which  is  feldom  or  never  com- 
pletely frozen  over.  It  is  near  the  main  ocean,  and  is 
eafy  of  accefs.     The  inhabitants  carry  on  a  confiderable 

Cape  Breton  Illand,  about  18  leagues  S.  by  W.  of  Cape     foreign  trade,  build  fhips,  and  are  largely  concerned  in 


from  Port  de  Paix. 

74  45-— ib. 

PORT  BANKS,  on  the  north  weft  coaft  of  N. 
America,  lies  fouth-eaft  of  Pitt's  Ifland,  and  north-weft 
of  Point  Bukarelli. — ib. 

PORT  CABANAS,  on  the  northern  fide  of  the 
ifland  of  Cuba,  lies  E.  by  N.  of  Bahia  Hondu,  and 
weftward  of  Poit  Mariel. — ib. 

PORT  DAUPHIN,  a  bay  on  the  eaftern  coaft  of 


Raye  in  Newfoundland. — ib 

PORT  DE  PAIX,  a  jurifdi&ion  and  fea-port,  on  the 
north  fide  of  the  ifland  of  St  Domingo,  towards  the 
weftern  end,  and  oppofite  the  ifland  of  Tortue,  4  leagues 
diftant.  The  jurifdiction  contains  7  pariihes ;  the  ex- 
ports from  which,  from  Jan.  1,  1789  to  Dec.  31,  of  the 
fame  year,  were  as  follow  :  331,900  lbs.  white  fugar ; 
515,500  lbs.  brown  fugar;  1,957,618  lbs.  coffee; 
35,154  lbs.  cotton  ;  29,181  lbs.  indigo.     The  duties  on 


the  fiftiery.  It  is  one  of  the  moft  thriving  commercial 
towns  in  the  Commonwealth  of  Maflachufetts.  Al- 
though three-fourths  of  it  was  laid  in  afhes  by  the  Bri- 
tifh fleet  in  1775,  it  has  fince  been  entirely  rebuilt,  and 
contains' about  2300  inhabitants.  Among  its  public 
buildings  are  3  churches,  2  for  Congregationalifts,  and 
1  for  Epifcopalians,  and  a  handfome  court-houfe.  A 
light  houfe  was  ere&ed  in  1790,  on  a  point  of  land  call- 
ed Portland  Head,  at  the  entrance  of  the  harbour.     It 


exportation  of  the  above  amounted  to  9,407  dollars  60    is  a  ftone  edifice,  72  feet  high,  exclufive  of  the  lanthorn, 
cents.     It  is  30  leagues  north  of  St  Mark,  17  E.  by  N.    and  ftands  in  lat.  44  2  N.  and  long.  69  52  W.     The 

following 
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Portland,  following  directions  are  to  be  obferved  in  coming  into  80,660  inhabitants,  of  which,  only  6,530  were  flaves.  Porto  Rko, 

II   .      the  harbour.     Bring  the  light  to  bear  N.  N.  W.  then  There  were  then  reckoned  upon  the  ifland,  77,384  head  II 

\^^~£^  run  for   it,  allowing  a  fmall  diftance  on  the  larboard  of  horned  cattle;   23,195  horfes;    1,5x5  mules;  49,058  ^°]£^^ 

hand  ;    and  when  abreaft  of  the  fame,  then  run  N.  by  head  of  fmall  cattle ;  5,861  plantations,  yielding  2,737 

W.     This  courfe  will  give  good  anchorage  from  half  a  quintals  of  fugar  ;    1,163    quintals  of  cotton  ;   19,556 

mile,  to  a  mile  and  a  half.     No  variation  of  the  com-  quintals  of  rice  ;  15,216  quintals  of  maize  ;  7>458  quin- 

pafs  is  allowed.     The  works  erected  in  1795,  for'the  tals  of  tobacco,  and  9,860  quintals  of  molafTes. — ib. 


defence  of  Portland,  confift  of  a  fort,  a  citadel,  a  bat- 
tery for  10  pieces  of  cannon,  an  artillery-ftore,  a  guard- 
houfe,  an  air  furnace  for  heating  fhot,  and  a  covered 
way  from  the  fort  to  the  battery. — ib. 

PORTLAND  Head,  in  Cafco  Bay,  in  the  Diftrict  of 


Porto  Rico,  or  St  Juan  tie  Porto  Rico,  the  capita 
town  of  the  ifland  of  that  name,  above  defcribed,  ftands 
on  a  fmall  ifland,  on  the  north  fide  of  the  ifland  of  Por- 
to Rico,  to  which  it  is  joined  by  a  caufeway,  extending 
acrofs  the  harbour,  which  is  very  fpacious,  and  where 


Maine,  the  promontory  on  which  the  light-houfe  above  the  largeft  veffels  may  lie  in  the  utmoft  fecurity.  It  is 
defcribed   ftands.     From   the   light-houfe   to   Alden's  -  large  and  well  bnilr,  and  is  the  fee  of  a  bifhop  ;  and  the 

Ledge,  is  4  leagues  S.  S.  E.    High  water  in  Portland  forts  and  batteries  are  fo  well  fituated  and  ftrong,  as  to 

harbour,  at  full  and  change,  45  minutes  after  1  o  o'clock,  render  it  almoft  inacceffible  to  an  enemy.    It  was,  how- 

— ib.  ever,  taken  by  Sir  Francis  Drake,  and  afterwards  by  the 

Portland  Point,  on  the  fouth  coaft  of  the  Ifland  of    earl  of  Cumberland.    It  is  better  inhabited  than  mod 

Jamaica,  and  the  molt  foutherly  land  in  it,  lies  in  lat.  of  the  Spanifh  towns,  being  the  centre  of  the  contraband 

17  48  N.  and  long.  77  42  W. — ib.  trade  carried  on  by  the  Britifh  and  French,  with  the 

PORTLOCK'S  Harbour,  on  the  N.  W.  coaft  of  N.  king  of  Spain's  fubjecls.     In  1615,  the  Dutch  took  and 


America,  has  a  narrow  entrance  compared  with  its  cir- 
cular form  within.  The  middle  of  the  entrance  lies  in 
lat.  57  43  30,  N.  and  long.  13642  30  W. — ib. 

PORT  Marquis,  a  harbour  on  the  coaft  of  Mexico, 
in  the  North  Pacific  Ocean,  3  miles  eaftward  of  Aca- 


plundered  this  city  ;  but  could  not  retain  it.     N.  lat. 
18  20,  W.  long  6^  35. — ib. 

Porto  Santo,  an  ifland  on  theooaftof  Peru,  a  league 
W.  N.  W.  of  the  port  and  city  of  Santo  or  Santa,  near- 
ly oppofite    to    the   port  of  Ferol,    a  league   diftant 


pulco,  where  fhips  from  Peru  frequently  land  their  con-  northerly,  and  9  N.  W.  of  Guanape  Ifland. — ib. 
traband  goods.     N.  lat.  17  27,  W.  long.  102  26. — ib.         Porto  Santo,  a  port  fituated  in  the  mouth  of  the  river 

PORTO  Bello,  afea-port  town  of  S.  America,  hav-  of  its  name,  on  the   coaft  of  Peru,  N.  N.   E.  of  point 

ing  a  good  harbour  on  the  northern  fide  of  the  Ifthmus  Ferol,  and  6  leagues  S.  E.  of  Cape  de  Chao  or  Chau, 

of  Darien,  in  the   province  of  Terra  Firma  Proper,  and  in  lat.  8  47  S. — ib. 

nearly  oppofite  to  Panama  on  the  fouthern  fide  of  the         Porto  Seguro,  a  captainfhip  on  the  coaft  of  Brazil,  in 

ifthmus.     It  is  fituated  clofe  to  the  fea,  on  the  declivi-  S.  America,  bounded  E.   by  the  government  of  Rio 

ty  of  a  mountain  which  furrounds-the  whole  harbour,  dos  Hilois  :    N.  by  the  South  Atlantic  Ocean;  S.   by 

It  abounds  with  reptiles  in  the  rainy  feafon,  and  at  all  Spiritu  Santo,  and  weft  by  the  country  of  the  Tupick 

times  is  very  unhealthy ;  and  is   chiefly  inhabited   by  Indians.     The  country  is  very  fertile. — ib. 
people  of  colour,  and  negroes.    It  was  taken  by  Admi-         Porto  Seguro,  the  capital  of  the  above  captainfhip,  is 

ral  Vernon  in  1742,  who  demolifhed  the  fortifications,  fea  ted  on  the  top  of  a  rock,  at  the  mouth  of  a  river  on 

But  it  is  now  ftrongly  fortified.  N.  lat.  9   34  35,  W.  the  fea-coaft,  and  inhabited  by  Portuguefe.     S.  lat.  17, 

long.  81  52. — ib.  W.  long.  38  50. — ib. 

Porto  Cabello,  a  maritime  town  of  the  Caraccas,  in         Port  Penn,  a  town  of  Newcaftle  county,  Delaware, 

Terra  Firma,  S.  America,  6  leagues  from  Leon  ;  chief-  on  the  weft  fhore  of  Delaware  river,  and  feparated  from 

ly  inhabited  by  fifhermen,  failors,  and  factors.— /£.  Reedy   Ifland  on   the  eaft  by  a  narrow  channel.     It 

Porto  Cavallo,  a  fea-port  town  of  S.America,  in  contains  about  30  or  40  houfes,  and  lies  50  miles  below 

Terra  Firma,  and  on  the  coaft  of  the  Caraccas.     The  Philadelphia. — ib. 

Britifh  loft  a  great  many  men  here,  in  an  unfuccefsful         Port  Royal,  an  ifland  on  the  coaft  of  South  Carolina, 

attack  by  fea  and  land,  in  1743.  N.  lat.  10  20,  W.  long,  is  feparated  from  the  main  land  on  the  weft  by  Broad 

64  20. — ib.  river.     It  confifts  of  about  1,000   acres  of  excellent 

Porto  del  Principe,  a  fea-port  en  the  north  coaft  of  land  ;  and  on  it  ftands  the  town  of  Beaufort.  It  has  an 

the  ifland  of  Cuba,  300  miles  S.   E.  of  the  Kavannah,  excellent  harbour,  fufficient  to  contain  the  largeft  fleet 

and  186  N.  W.  of  Baracoa.     It  was  formerly  a  large  in  the  world.     It  is  6  leagues  N.  E.  £  E.  of  Tybee  light- 

and  rich  town,  but  being  taken  by  Capt.  Morgan,  with  houfe,  at  the  mouth  of  Savannah  river.     N.  lat.  3212, 

his  buccaneers,  after  a  ftout  refiftance,  it  never  recover-  W.  long.   80  54.     At  Port  Royal  Entrance  it  is  high 

ed  itfelf.     Near  it  are  feveral  fprings  of  bitumen. — ib.  water  at  full  and  change  a  quarter  paft  8  o'clock. — ib. 
PORTO  RICO,  one  of  the  Antille  Iflands,  in  the        Port  Royal,   a  poft  town  of  Virginia,  leated  on  the 

Weft-Indies,   belonging  to  the  Spaniards,    about  100  fouth  bank  of  Rappahannock  river,  in  Caroline  county, 

miles  long,  and  40  broad,  and  contains  about  3,200  It  is  laid  out   on  a  regular  plan,   and  contains  about 

fquare  miles.     It  is  20  leagues  E.  S.  E.  of  the  ifland  200  houfes  which  make  a  handfome  appearance,  being 

of  St  Domingo.     The  lands  are  beautifully  diverfified  built  of  brick.     Here  are  3  churches,  viz.  for  Epifco- 

with  woods,  valleys,  and  plains,  and  are  very  fruitful;  palians,  Prefbyterians  and  Methodilts.     It  is  22  miles 

yielding  the  fame  produce  as  the  other  iflands.     The  fouth-eaft  of  Frederickfburg,  58  above  Urbanna,  and 

ifland  is  well  watered  by  fprings  and  rivers,  but  is  un-  230  fouth-weft  of  Philadelphia.  N.  lat.  38  13,  W.  long, 

healthy  in  the  rainy  feafons.     Gold,  which  firft  induced  77  34.— z£. 

the  Spaniards  ro  fettle  here,  is  no  longer  found  in  any        Port  Royal,  on  the  S.  fide  of  the  ifland  of  Jamaica, 

confiderable  quantity.     In  1778,  this  Ifland  contained  formerly  called  Puerta  de  Caguaya,  once  a  place  of  the 

greateft 
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Port  Royal  greateft  wealth  and  importance  in  the  Weft-Indies,  is  fecondary  object,  the  fettlement  failed.     The  town  was 

now  reduced  by  repeated  calamities  to  3  ftreets,  a  few  incorporated  in  1633.     It  is  10  miles  fouth-wefterly  of 

lanes,   and  about  200  houfes.     It  contains,  however,  York  in  the  diftrict  of  Maine,  22  northerly  of  Newbury. 

the  royal  navy -yard,  for  heaving  down,  and  refitting  the  Port,  65  N.  N.  £.  of  Bofton,  and  41 1  N.  E.  by  N.  of 

king's   fhips  ;  the  naval  hofpital,   and   barracks  for   a  Philadelphia — ib. 

regiment  of  foldiers.     The  fortifications  are  kept  in  ex-        Portsmouth,  a  townfhip  of  good  land  on  the  N. 

cellent  order,  and  vie  in  ftrength,  it  is  faid,  with  any  end  of  Rhode-lfland,  Newport  county,  containing  1560 

fortrefs  in  the  Britifh   dominions.     The  excellence  of  inhabitants,  including  17  flaves  ;  on  the  road  from  New- 

the  harbour,  and  its  fituation,  were  fo  alluring,  that  it  port  to  Briftol. — ib. 

was  not  until  the  town  had  been  3  times  entirely  deflroy-        Portsmouth,  a  fmall  fea-port  town  of  N.  Carolina, 

ed,  (firft  by  a   terrible  earthquake,   the  9th  of  Juue  in  Carteret  county,  on  the  N.  end  of  Core  Bank,  near 

1692  ;  then  by  a  great  fire,   10  years  after,  and  laftly,  Ocrecock  Inlet.     Its  chief  inhabitants  are  fifhermen  and 

by  a  hurricane  in   1782,   the  moft  terrible  on  record)  pilots. — ib. 

that  the  inhabitants  could  be  prevailed  upon,   to  relin-         Portsmouth,  a  pleafant,  flourifhing,  and  regularly 

quifh  this  ill-fated  fpot.     After  this  laft  calamity,  they  built  town  in  Norfolk  county,  Virginia  ;  fituated  on  the 

refolved  to  remove  to  the  oppofite   fide  of  the  Bay,  weft  fide  of  Elizabeth  river,  oppofite  to  and  a  mile  dif- 

where  they  built  Kingston,  now  the  capital  of  the  ifland.  tantfrom  Norfolk  ;  both  which  conftitute  but  one  port 

In  the  harbour  of  Purt  Royal,  vefiels  of  700  ton's  can  of  entry.     It  contains  about  300  houfes,  and  1702  in- 

lie  clofe  along  fhore.     N.  lat.  18,  W.  long.  76  45. — ib.  habitants,  including  616  flaves.     It  is  1 1 1  miles  E.  by 

Port  Royal,  a  town  and  harbour  in  the  ifland  of  Mar-  S.  of  Peterfburg,  and  390  foutherly  of  Philadelphia, 

tinico,  in  the  Weft-Indies;  which,  with  St  Peter's,    are  — ib. 

the  chief  places  of  the  ifland.     N.  lat.  14  56,  W.  long.         Portsmouth,  a  town  on  the  N.  W.  fide  of  the  ifland 

61  9. — ib.  of  Dominica,  in  the  Weft-Indies ;    fituated  on  Prince 

Port  Royal,  an  ifland  and  harbour  in  the  fouth-weft  Rupert's  Bay,  between  the  falt-works  and   the  coaft. 

part  of  the  Gulf  of  Mexico,  at  the  bottom  of  the  bay  of  — ib. 

Campeachy.  The  harbour  is  18  leagues  S.  W.  by  S.  Port  Tobacco,  a  poft-town  of  Maryland,  and  capital 
of  Champetan  ;  and  the  ifland,  3  miles  long  and  1  of  Charles  county,  fituated  a  little  above  the  confluence 
broad,  lies  weft  of  the  harbour. — ib.  of  two  fmall  firearm  which  form  the  creek  of  its  name, 
Port  St  John,  a  fmall  town  in  the  province  of  Nicara-  which  empties  through  the  N.  bank  of  the  Patowmac  at 
gua,  in  New-Spain,  at  the  mouth  of  a  river  on  the  N.  Thomas's  Point,  about  4  miles  below  the  town.  It  con- 
Pacific  Ocean.  The  harbour  is  fafe  and  capacious,  and  tains  about  80  houfes,  and  a  large  Epifcopal  church, 
is  the  fea-port  of  the  city  of  Leon,  30  miles  to  the  S.  E.  not  in  good  repair,  and  a  ware-houfe  for  the  inflection 
N.  lat.  12  10,  W.  long.  87  38. — ib.  of  tobacco.    In  the  vicinity  are  the  celebrated  cold  wa- 

PORTSMOUTH,  the   metropolis  of  New-Hamp-  ters  of  Mount  Mifery.     It  is  52  miles  S.  W.  of  An- 

fhire,  and  the  largeft  town  in  the  State,  and  its  only  fea-  napolis,  9  from  Allen's  Trefh,    83  S.  S.  W.  of  Balti- 

port,  is  fituated  about  two  miles  from  the  fea,  on  the  more,  and  194  S.  W.  by  S.  of  Philadelphia. — ib. 
fouth  fide  of  Pifcataqua  river.     It  is  the  fhire  town  of        POSITION,   Centre  of,   is  a  point  of  any  body, 

Rockingham  county,  and  its  harbour  is  one  of  the  fineft  or  fyftem  of  bodies,  fo  felefted,  that  we  can  eftimate 

on  the  continent,  having  a  fufficient  depth  of  water  for  with  propriety  the  fituation  and  motion  of  the  body  or 

vefTels  of  any  burden.     It  is  defended  againft  ftorms  by  fyftem  by  the  fituation  and  motion  of  this  point.     It 

the  adjacent  land,  in  fuch  a  manner,  as  that  fhips  may  is  very  plain  that,  in  all  our  attempts  to  accurate  dif- 

fecurely  ride  there  in  any  feafon  of  the  year;  nor  is  it  cuffion  of  mechanical  queftions,  efpeciallyin  the  prefent 

ever  frozen  by  reafon  of  the  ftrength  of  the  current,  and  extended  fenfe  of  the  word  mechawfm,  fuch  a  felection 

narrownefs  of  the  channel.    Befides,  the  harbour  is  fo  is  necefTary.     Even  in  common  converfation,  we  fre- 

well  fortified  by  nature,  that  very  little  art  will  be  ne-  quently  find  it  necefTary  to  afcertain  the  diftance  of  ob- 

cefTary  to  render   it  impregnable.     Tts  vicinity  to  the  jeers  with  a  certain  precifion,  and  we  then  perceive  that 

fea  renders  it  very  convenient  for  naval  trade.    Alight-  we  muft  make  fome  fuch  felection.     We  conceive  the 

houfe,  with  a  fingle  light,  Hands  on  Newcaftle  Ifland,  diftance  to  be  mentioned,  neither  with  refpect  to   the 

at  the  entrance  of  the  harbour,  in  lat.  43  5  north,  and  neareft  nor  the  remoteft  point  of  the  object,  but  as  a 

long.  70  41    weft.    Ships  of  war  have  been  built  here;  fort  of  average  diftance  ;  and  we  conceive  the  point  fo 

among  others,  the  America,  of  74  guns,  launched  No-  afcertained  to  be  fomevvhere  about  the  middle  of  the  ob- 

vember,  1782,  and  prefentedto  the  king  of  Fiance,  by  je<ft.     The  more  we  reflect  on  this,  we  find  it  the  more 

the  Congrefs  of  the  United  States.     Portfmouth  con-  necefTary  to  attend  to  many  circumftances  which  we  had 
tains  about  640  dwellinghoufes  and  nearly   as  many 
other  buildings,  befides  thofe  for  public  ufes,  which  are 
3  Congregational  churches,  1  Epifcopal  church,  I  for 
Univerfalifb,  a  State-houfe,  a  market-houfe,  4  fchool- 


overlooked.  Were  it  the  queftion,  to  decide  in  what 
precife  part  of  a  country  parifh  the  church  fhould  be 
placed,  we  find  that  the  geometrical  middle  is  not  al- 
ways the  moft  proper.     We  muft  confider  the  popu- 


houfes,  a  work-houfe,  and  a  bank.     The  exports  for  loufneis  of  the  different  quarters  of  the  parifh,  andfeledr. 

one  year  ending  Sept.  30,  1794,  amounted  to  the  value  a  point  fuch,  that  the  diftances  of  the  inhabitants  on 

of  153,865  dollars.     A  fettlement  was  begun  here  in  each  fide,  in  every  direction,  fhall  be  as  equally  balan- 

1623,  by  Captain  Mafon  and  other  merchants,  among  ced  as  poffible. 

whom  Sir  F.  Georges  had  a  fhare.     They  defigned  to  In  mechanical  difcuffions,  the  point   by  whofe  pofi- 

carry  on  the  fifhery,  to   make  fait,  trade  with  the  na  tion  and  diftance  we  eftimate  the  pofition  and  diftance 

tives,  and  prepare  lumber.     As  agriculture  was  only  a  of  the  whole,  muft  be  fo  felected,  that  its  pofition  and 
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Pofition.    diftance,  eftimated  in  any  direction  whatever  fhall  be  the 
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average  of  the  pofitions  and  diftances  of  every  particle 
of  the  afiemblage,  eftimated  in  that  direction. 

This  will  be  the  cafe,  if  the  point  be  fo  {elected  that, 
when  a  plane  is  made  to  pafs  through  it  in  any  direction 


It  is  eafy  to  (hew  that  fuch  a  point  may  be  found,    Pofition. 
with  refpect  to  a  plane  parallel  to  QR.  For  if  the  fum 
of  all  the  diftances  DC  exceed  the  fum  of  all  the  di- 
stances GH,  we  have  only  to  pafs  the  plane  AB  a  little 
nearer  to  QR,  but  ftill  parallel  to  it.     This  will  dimi- 


Plate  XL. 


whatever,  and  perpendiculars  are  drawn  to  this  plane  niih  the  fum  of  the  lines  DC,  and  increafe  the  fum  of 
from  every  particle  in  the  body  or  fy  ftem,  the  fum  of  all  the  lines  GH.  We  may  do  this  till  the  fums  are  equal, 
the  perpendiculars  on  one  fide  of  this  plane  is  equal  to  In  like  manner  we  cart  do  this  with  refpect  to  a 
the  fum  of  all  the  perpendiculars  on  the  other  fide.  If  plane  LM  (alfo  perpendicular  to  the  paper),  perpendi- 
there  be  fuch  a  point  in  a  body,  the  pofition  and  motion  cular  to  the  plane  AB.  The  point  wanted  is  fome- 
of  this  point  is  the  average  of  the  pofitions  and  motions  where  in  the  plane  AB,  and  fomewhere  in  the  plane 
of  all  the  particles.  LM.     Therefore  it  is  fomewhere  in  the  line  in  which 

For  if  P  (fig.  I.)  be  a  point  fo  fituated,  and  if  QR  thefe  two  planes  interfect  each  other.  This  line  pafles 
be  a  plane  (perpendicular  to  the  paper)  at  any  diftance  through  the  point  P  of  the  paper  where  the  two  lines 
from  it,  the  diftance  Vp  of  the  point  from  this  plane  is  AB  and  LM  cut  each  other.  Thefe  two  lines  repre- 
the  average  of  the  diftances  of  all  the  particles  from  it. 
For  let  the  plane  APB  be  pa  (Ted  through  P,  parallel  to 

QR.     The  diftance  CS   of   any  particle    C   from  the 

plane  QR  is  equal  to  DS— DC,  or  to  P^— DC.     And 

the  diftance  GT  of  any  particle  G,  lying  on  the  other 

fide  of  APB,  is  equal  to  HT-fGH,  or  to   P/+GH. 

Let  n  be  the  number  of  particles  on  that  fide  of  AB 

which  is  neareft  to   QR,  and  let  o  be  the  number  of 

thofe  on  the  remote  fide  of  AB,  and  let  m  be  the  num- 
ber of  particles  in  the  whole  body,  and  therefore  equal 

to  n-\-o.    It  is  evident  that  the  fum  of  the  diftances  of 


;pre- 
fent  planes,  but  are,  in  fact,  only  the  interferon  of 
thofe  planes  with  the  plane  of  the  paper.  Part  of  the 
body  muftbe  conceived  as  being  above  the  paper,  and 
part  of  it  behind  or  below  the  paper.  The  plane  of 
the  paper  therefore  divides  the  body  into  two  parts.  It 
may  be  fo  fituated,  therefore,  that  the  fum  of  all  the 
diftances  from  it  to  the  particles  lying  above  it  fhall  be 
equal  to  the  fum  of  all  the  diftances  of  thofe  which  are 
below  it.  Therefore  the  fituation  of  the  point  P  is 
now  determined,  namely,  at  the  common  interferon  of 
three  planes  perpendicular  to  each  other.  It  is  evident 
that  this  point  alone  can  have  the  condition  required  in 


all  the  particles,  fuch  as  C,  is  n  times  Pp,  after  deduct 

ing  all  the  diftances,  fuch  as  DC.     Alfo  the  fum  of  all  refpect  of  thefe  three  planes 

the  diftances  of  the  particles,  fuch  as  G,  is  o  times  Pp,  But  it  ftill  remains  to  be  determined  whether  the 
together  with  the  fum  of  all  the  diftances,  fuch  as  GH.  fame  condition  will  hold  true  for  the  point  thus  found, 
Therefore  the  fum  of  both  fets  is  n  +  o  X  P/  +  ^um  m  reiPec~t  to  any  other  plane  paffing  through  it ;  that 
of  GH  —  fum  of  DC,  or  m  X  Pp  +  fum  of  GH —  is,  whether  the  fum  of  all  the  perpendiculars  on  one 
fum  of  DC.  But  the  fum  of  GH,  wanting  the  fum  fide  of  this  fourth  plane  is  equal  to  the  fum  of  all  the 
of  DC,  is  nothing,  by  the  fuppofed  property  of  the  perpendiculars  on  the  other  fide.  Therefore 
point  P.  Therefore  my^Pp  \%  the  fum  of  all  the  di-  Let  AGHB  (fig.  3.),  AXYB,  and  CDFE,  be 
ftances,  and  Pp  is  the  ;wth  part  of  this  fum,  or  the  ave-  three  planes  interjecting  each  other  perpendicularly  in 
rage  diftance.  the  point  C;  and  let  CIKL  be  any  other  plane,  inter- 
Now  fuppofe  that  the  body  has  changed  both  its  feeling  the  firft  in  the  line  CI,  and  the  fecond  in  the 
place  and  its  pofition  with  refpect  to  the  plane  QR,  line  CL.  Let  P  be  any  particle  of  matter  in  the  body 
and  that  P  (fig.  2.)  is  ftill  the  fame  point  of  the  body,  or  fyftem.  Draw  PM,  PO,  PR,  perpendicular  to  the 
and  a  P/2  a  plane  parallel  to  QR.  Make^^r  equal  to  firft  three  planes  reflectively,  and  let  PR,  when  produ- 
p  P  of  fig.  1.  It  is  plain  that  Pp  is  ftill  the  average  ced,  meet  the  oblique  plane  in  V  ;  draw  MN,  ON,  per- 
diftance,  and  that  mxPp  is  the  fum  of  all  the  prefent  pendicular  to  CB.  They  will  meet  in  one  point  N. 
diftances  of  the  particles  from  QR,  and  that  m  X  w  p  is  Then  PMNO  is  a  rectangular  parallelogram.  Alfo 
the  fum  of  all  the  former  diftances.  Therefore  m  X  P^  draw  MQ_perpendicular  to  CE,  and  therefore  parallel 
is  the  fum  of  all  the  changes  of  diftance,  or  the  whole  to  AB,  and  meeting  CI  in  S.  Draw  SV  ;  alfo  draw  ST 
quantity  of  motion  eftimated  in  the  direction  it  P.  P^r  perpendicular  to  VP.  It  is  evident  that  SV  is  parallel 
is  the  Twth  part  of  this  fum,  and  is  therefore  the  average  to  CL,  and  that  STRQ  and  STPM  are  rectangles, 
motion  in  this  direction.  The  point  P  has  therefore  All  the  perpendiculars,  fuch  as  PR,  on  one  fide  of 
been  properly  felecled  ;  and  its  pofition,  and  diftance,  the  plane  CDFE,  being  equal  to  all  thofe  on  the  other 
and  motion,  in  refpect  of  any  plane,  is  a  proper  repre-  fide,  they  may  be  confidered  as  compenfating  each 
fentation  of  the  fituation  and  motion  of  the  whole.  other  ;  the  one  being  confidered  as  pofuive  or  additive 
It  follows  from  the  preceding  difcufli<~>n,  that  if  any  quantities,  the  other  are  negative  or  fubtractive.  There 
particle  C  (fig.  1.)  moves  from  C  to  N,  in  the  line  is  no  difference  between  their  fums,  and  the  fum  of 
CS,  the  centre  of  the  whole  will  be  transferred  from  P  both  fets  may  be  called  o  or  nothing.  The  fame  muft 
to  Q^fo  that  PQ_Js  the  wzth  part  of  CN  ;  for  the  fum  be  affirmed  of  all  the  perpendiculars  PM,  and  of  all  the 
of  all  the  diftances  has  been  diminifhed  by  the  quantity  perpendiculars  PO. 

CN,  and  therefore  the  average  diftance  muft  be  dimi-  Every  line,  fuch  as  RT,  or  its  equal  QS,  is  in  a  cer- 

CN  tain  invariable  ratio  to  its  correfponding  QC,  or  its 

nifhed  by  the  mth  part  of  CN,  or  PQJs  =  —  .  equal  po.     Therefore  the  pofitive  lines  RT  are  com- 

penfated  by  the  negative,  and  the  fum  total  is  nothing. 

Every  line,  fuch  as  TV,  is  in  a  certain  invariable  ra- 
tio to  its  correfponding  ST,  or  its  equal  PM,  and  there- 
fore their  fum  total  is  nothing. 

Therefore  the  fum  of  all  the  lines  PV  is  nothing ;  but 

each 


?n 


But  it  may  be  doubted  whether  there  is  in  every  bo- 
dy a  point,  and  but  one  point,  fuch  that  if  a  plane  pafs 
through  it,  in  any  direction  whatever,  the  fum  of  all  the 
diftances  of  the  particles  on  one  fide  of  this  plane  is 
equal  to  the  fum  ofall  thediftances  on  the  other. 
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PoGtion.    each  is  in  an  invariable  ratio  to  a  correfponding  perpen-  is  had  by  multiplying  the  quantity  of  matter  in  the   Pofition. 
dicular  from  P  on  the  oblique  plane  CIKL.     There-  fyftem  by  the  velocity  of  the  centre, 
fore  the  fum  of  all  the  pofitive  perpendiculars  on  this  The  velocity  of  the  centre  is  had  by  reducing  the 
plane  is  equal  to  the  fum  of  all  the  negative  perpendi-  motion  of  each  particle  to  the  direction  of  the  centre's 
culars,  and  the  propofition  is   demonftrated,  viz.  that  motion  and  then  dividing  the  fum  of  thofe  reduced  mo- 
in  every  body,  or  fyftem  of  bodies,  there  is  a  point  tions  by  the  quantity  of  matter  in  the  fyftem. 
fuch.  that  if  a  plane  be  pafled  through  it  in  any  direc-  By  the  felection  of  this  point,  we  render  the  invefti- 
t'ton  whatever,  the  fum  of  all  the  perpendiculars  on  one  gation  of  the  motions  and  actions  of  bodies  incompa- 
fide  of  the  plane  is  equal  to  the  fum  of  all  the  perpen-  rably  more  fimple  and  eafy,  freeing  our  difcufllons  from 
diculars  on  the  other  tide.  numberlefs   intricate  complications  of  motion,  which 

The  point  P,  thus  felected,  may,  with  great  propri-  would  frequently  make  our  progrefs  almoft  impoflible. 

ety,  be  called  the  centre   of   position  of  the  body  Position,  in   arithmetic,  called   alfo  Falfe  Poftio?i, 

or  fyftem.  or    Suppofition,  or  Rule  of  Falfe,    is    a  rule  fo  called, 

If  A  and  B  (fig.  4)  be  the  centres  of  pofirion  of  becaufe  it  confifts  in  calculating  by  falfe  numbers  fup- 
two  bodies,  whole  quantities  of  matter  (or  numbers  of  pofed  or  taken  at  random,  according  to  the  procefs  de- 
equal  particles)  are  a  and  b,  the  centre  C  lies  in  the  fcribed  in  any  queftion  or  problem  propofed,  as  if  they 


ftraight  line  joining  A  and  B,  and  AC  :  CB  ~b:  a, 
or  its  diftancefrom  the  centres  of  each  are  inverfely  as 
their  quantities  of  matter.  For  let  «Cj2  be  any  plane 
palling  through  C.  Draw  A  «  B  /2,  perpendicular  to 
this  plane.     Then  we   have  <iXA«=ixB)!,  and 


were  the  true  numbers,  and  then  from  the  refults,  com- 
pared with  that  given  in  the  queftion,  the  true  numbers 
are  found. 

Thus,  take  or  afTume  any  number  at  pleafure  for 
the  number  fought,  and  proceed  with  it  as  if  it  were 


Example.  What  number  is  that,  to  which  if  we  add 
i>  t>  t»  and  7  °f  itfelf,  the  fum  will  be  240 ? 
Suppofe  99 

49-5   =i 

33-     =t 

24-75  =t 
16.5    =  £ 


Then,  as  222.75 


A  a  :  B  0  =  b  :  a,  and,  by  fimilarity  of  triangles,  CA  :  the  true  number,  that  is,   perform  the  fame  operations 

CB  ~b:a.  with  it  as,  in  the  queftion,  are  defcribed  to  be  perform- 

If  a  third  body  D,  whofe  quantity  of  matter  is  d,  ed  with  the  number  required  :  then  if  the  refult  of  thofe 

be  added,  the  common  centre  of  pofition  E  of  the  three  operations  be  the  fame  with  that  mentioned  or  given 

bodies  is  in  the  ftraight  line  DC,  joining  the  centre  D  in  the  queftion,  the  fuppofed  number  is  the  fame  as  the 

of  the  third  body  with  the  centre  C  of  the  other  two,  true  one  that  was  required;  but  if  it  be  not,  make  this 

and    DE  :  EC  =  a  +  b'.d.     For,    paffing    the    plane  proportion,  viz.  as  your  refult  is  to  that  in  the  queftion, 

^Ek  through  E,  and  drawing  the  perpendiculars  D  J1,  fo  is  your  fuppofed  falfe  number  to  the  true  one  re- 

C  *,  the  fum  of  the  perpendiculars  from  D  is  d  X  D  J ;  quired, 
and  the  fum  of  the  perpendiculars  from  A  and  B  is 

a  +  b  X  C  x,  and  we  have  dx£><fl=a  +  bxC*> 
and  therefore  DE  :  EC  =  a  -f-  b  :  d. 

In  like  manner,  if  a  fourth  body  be  added,  the  com- 
mon centre  is  in  the  line  joining  the  fourth  uith  the 
centre  of  the  other  three,  and  its  diftance  from  this 
centre  and  from  the  fourth  is  inverfely  as  the  quantities 
of  matter  :  and  fo  on  for  any  number  of  bodies. 

If  all  the  particles  of  any  fyftem  be  moving  uniform- 
ly, in  ftraight  lines,  in  any  directions,  and  with  any  ve- 
locities whatever,  the  centre  of  the  fyftem  is  either  mo- 
ving uniformly  in  a  ftraight  line,  or  is  at  reft. 

For,  let  m  be  the  number  of  particles  in  the  fyftem. 
Suppofe  any  particle  to  move  uniformly  in  any  direc- 
tion. It  is  evident  from  the  reafoning  in  a  former  pa- 
ragraph, that  the  motion  of  the  common  centre  is  the 

Twth  part  of  this  motion,  and  is  in  the  fame  direction.  This  is  Jingle  pofition 
The  fame  muft  be  faid  of  every  particle.  Therefore  Sometimes  it  is  neceftary  to  make  two  different  fup- 
the  motion  of  the  centre  is  the  motion  which  is  com-  pofitions  or  afiumptions,  when  the  fame  operations  muft 
pounded  of  the  rwth  part  of  the  motion  of  each  par-  be  performed  with  each  as  in  the  fingle  rule.  If  neither 
tide.  And  becaufe  each  of  thefe  was  fuppofed  to  be  of  the  fuppofed  numbers  folve  the  queftion,  find  the 
uniform  and  rectilineal,  the  motion  compounded  of  differences  between  the  refults  and  the  given  number  5 
them  all  is  alfo  uniform  and  rectilineal ;  or  it  may  hap-  multiply  each  of  thefe  differences  into  the  other's  pofi- 
pen  that  they  will  fo  compenfate  each  other  that  there  tion  ;  and  if  the  errors  in  both  fuppofitions  be  of 
will  be  no  diagonal,  and  the  common  centre  will  remain  the  fame  kind,?',  e.  if  both  fuppofitions  be  either  lefs 
at  reft.  or  greater  than  the  given  number,  divide  the  differences 

Cor.  1.  If  the  centres  of  any  number  of  bodies  move  of  the  products  by  the  differences  of  the  errors.  If 
uniformly  in  ftraight  lines,  whatever  may  have  been  the  errors  be  not  of  the  fame  kind,  /'.  e.  if  the  one  be 
the  motions  of  each  particle  of  each  body,  by  rotation  greater  and  the  other  lefs  than  the  given  number,  di- 
or  otherwife,  the  motion  of  the  common  centre  will  be  vide  the  fum' of  the  products  by  the  fum  of  the  errors, 
uniform  and  rectilineal.  The  quotient,  in  either  cafe,  will  be  the  anfwer. 

Cor.  2.  The  quantity  of  motion  of  fuch  a  fyftem  is  Example.  Three  partners,  A,  B,  and  C,  bought  a 
the  fum  of  the  quantities  of  motion  of  each  body,  re-  fugar-work  which  coft  them  L.2000  ;  of  which  A,  paid 
duced  to  the  direction  of  the  centre's  motion.     And  it    a  certain  fum  unknown  ;  B  paid  as  much  as  A,  and 
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222.75  —  refult 
240  :  :  99  :  106.6  =  Anfwer. 

53-3  =  i 

29.6=  % 
'7-7=  ts 
240.  =r  proof. 
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Potatoe,    L.  50  over  ;  C  paid  as  much  as  them  both,  and  L.  25 
over  .  What  fum  did  each  pay  ? 
(I.)  Suppofe  A  paid  L.500 

B   550 

C   1075 


Pottery. 


2125 

2000 


125=  error  of  excefs. 
(2.)  Suppofe  A  paid  L.  400 

B   450 

125     =  excefs.    C    875 


4.00  ==  2d  pofition. 


50000 


275     =  error  of  defect. 
500  =  1  ft  pofiticn. 


1  ft  error,  125 
2d  275 


137500 
50000 


400         3187500 


Anfwers. 


468.75  =  fum  paid  by  A. 

B. 

C. 


f    468.75  = 
(,  1012  5    = 


=  proof. 


2000. 
This  is  called  double  pofition. 

POTATOE,  a  bay  fo  named,  on  the  S.  coaft  of 
the  ifland  of  St  Chriftopher's  Ifland,  in  the  Weft- In- 
dies.— Morse, 

POTOSI,  a  town  of  Peru  fituated  in  the  archbifhop- 
ric  of  Plata  and  province  of  Los  Charcos,  75  miles 
S.  E.  of  the  city  of  La  Plata.  The  famous  mountain 
of  this  name  is  known  all  over  the  commercial  world, 
for  the  immenfe  quantities  of  filver  it  has  produced. 
The  mines  in  its  vicinity  are  now  much  exhaufted,  al- 
though ftill  very  rich  ;  and  the  town,  which  once  con- 
tained 90,000  inhabitants,  Spaniards  and  Indians, 
(of  which  the  latter  compofed  above  four- fifths)  does 
not  now  contain  above  25,000.  The  principal  mines 
are  in  the  northern  part  of  the  mountain,  and  their 
direction  is  from  N.  to  S.  The  moft  intelligent  peo- 
ple of  Peru  have  obferved  that  this  is  the  general  di- 
rection of  the  richeft  mines.  The  fields  round  Potofi 
are  cold,  barren,  and  bear  little  elfe  than  oats,  which 
feldom  ripen,  but  are  cut  up  and  given  for  forage  in 
the  blade;  and  provifions  are  brought  here  from  the 
neighbouring  provinces.  It  is  300  miles  S.  E.  of 
Area,  lat.  21  S.  and  long.  77  W. — ib. 

POTTERS,  a  townfhip  of  Pennfylvania,  fituated  on 
Sufquehannah  river. — ib. 

POTTERSTOWN,  in  Hunterdon  county,  New 
Jerfey,  is  about  5  miles  E.  of  Lebanon,  and  about  2  2 
N.  W.  of  New  BrHnfwick. — ib. 

POTTERY  is  an  art  of  very  confiderable  importance; 
and  in  addition  to  what  has  been  faid  on  it  in  the  Ency- 
clopedia, the  following  reflections,  by  that  eminent  che- 
mift  Vauquelin,  will  probably  be  acceptable  tomaHy  of 
our  readers. 

Four  things  (fays  he)  may  occafion  difference  in  the 
qualities  of  earthen-ware  :    iji,  The  nature  or  compo- 


fition  of  the  matter  ;  2d.  The  mode  of  preparation  ;  3d,  Pottery.' 
The  dimenfions  given  to  the  vefiels  ;  $th,  The  baking 
to  which  they  are  fubjected.  By  compofition  of  the 
matter,  the  author  underftands  the  nature  and  propor- 
tions of  the  elements  of  which  it  is  formed.  Thefe  ele- 
ments, in  the  greater  part  of  earthen  ware,  either  va- 
luable or  common,  are  filex,  argil,  lime,  and  fometimes 
a  little  oxyd  of  iron.  Hence  it  is  evident  that  it  is  not 
fo  much  by  the  diversity  of  the  elements  that  good 
earthen-ware  differs  from  bad,  as  by  the  proportion  in 
which  they  are  united.  Silex  or  quartz  makes  always 
two-thirds  at  leaft  of  earthen-ware  ;  argil  or  pure  clay, 
from  a  fifth  to  a  third  ;  lime,  from  5  to  20  parts  in  the 
hundred;  and  iron  from  o  to  12  or  15  parts  in  the 
hundred.  Silex  gives  hardnefs,  infufibility,  and  un- 
alterability  ;  argil  makes  the  pafte  pliable,  and  renders 
it  fit  to  be  kneaded,  moulded  and  turned  at  plea- 
fure.  It  pofTefles  at  the  fame  time  the  property  of  be- 
ing partially  fufed  by  the  heat  which  unites  its  parts 
with  thofe  of  the  filex  ;  but  it  muft  not  be  too  abun- 
dant, as  it  would  render  the  earthen-ware  too  fufible 
and  too  brittle  to  be  ufed  over  the  fire. 

Hitherto  it  has  not  been  proved  by  experience  that 
lime  is  necefTary  in  the  compofition  of  pottery  :  and  if 
traces  of  it  are  conftantly  found  in  that  fubftance,  it  is 
becaufe  it  is  always  mixed  with  the  other  earths,  from 
which  the  wafhings  and  other  manipulations  have  not 
been  able  to  feparate  it.  When  this  earth,  however, 
does  not  exceed  five  or  fix  parts  in  a  hundred,  it  ap- 
pears that  it  is  not  hurtful  to  the  quality  of  the  pot- 
tery; but  if  more  abundant,  it  renders  it  too  fufible. 

The  oxyd  of  iron,  befides  the  inconvenience  of  com- 
municating a  red  or  brown  colour,  according  to  the  de- 
gree of  baking,  to  the  veifels  in  which  it  forms  a  part, 
has  the  property  of  rendering  them  fufible,  and  even  in 
a  greater  degree  than  lime. 

As  fome  kinds  of  pottery  are  deftined  to  melt  very 
penetrating  fubftances,  fuch  as  falts,  metallic  oxyds, 
glafs,  &c.  they  require  a  fine  kind  of  pafte,  which  is 
obtained  only  by  reducing  the  earths  employed  to  very 
minute  particles.  Others  deftined  for  melting  metals 
and  fubftances  not  very  penetrating,  and  which  muft 
be  able  to  fupport,  without  breaking,  a  fudden  tranfi- 
tion  from  great  heat  to  great  cold,  require  for  their 
fabrication  a  mixture  of  calcined  argil  with  raw  argil. 
By  thefe  means  you  obtain  pottery,  the  coarfe  pafte  of 
which  refembles  breche,  or  fmall-grained  pudding-ftone, 
and  which  can  endure  fudden  changes  of  temperature. 

The  baking  of  pottery  is  alfo  an  object  of  great  im- 
portance. The  heat  muft  be  capable  of  expelling  hu- 
midity, and  agglutinating  the  parts  which  enter  into 
the  compofition  of  the  pafte,  but  not  ftrong  enough  to 
produce  fufion  ;  which,  if  too  far  advanced,  gives  to 
pottery  a  homogeneoufnsfs  that  renders  it  brittle.  The 
fame  effect  takes  place  in  regard  to  the  fine  pottery, 
becaufe  the  very  minute  divifion  given  to  the  earths  re- 
duces them  nearly  to  the  fame  ftate  as  if  this  matter 
had  been  fufed.  This  is  the  reafon  why  porcelain 
ftrongly  baked  is  more  or  lefs  brittle,  and  cannot  eafily 
endure  alternations  of  temperature.  Hence  coarfe  porce- 
lain, in  the  compofition  of  which  a  certain  quantity  of 
calcined  argil  is  employed,  porcelain  retorts,  crucibles, 
tubes,  and  common  pottery,  the  pafte  of  which  is  coarfe, 
are  much  lefs  brittle  than  difhes  and  faucers  formed  of 
the  fame  fubftance,  ground  with  more  labour. 

The 
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Pottery.  The  general  and  refpeftive  dimenfions  of  the  different 
parts  of  vefTels  of  earthen- ware  have  alfo  confiderable  in- 
fluence on  their  capability  to  ftand  the  fire. 

In  fome  cafes  the  glazing  or  covering,  efpecially 
when  too  thick,  and  of  a  nature  different  from  the  body 
of  the  pottery,  alfo  renders  them  liable  to  break.  Thus 
in  making  fome  kinds  of  pottery,  it  is  always  efTential, 
i/?,  To  follow  the  beft  proportion  in  the  principles  ;  2d, 
To  give  to  the  particles  of  the  palle,  by  grinding,  a 
minutenefs  fuited  to  the  purpofe  for  which  it  is  intend- 
ed, and  to  all  the  parts  the  fame  dimenfions  as  far  as 
poffible ;  $d,  To  carry  the  baking  to  the  higheft  de- 
gree that  the  matter  can  bear  without  being  fufed  ;  4M, 
To  apply  the  glazing  in  thin  layers,  the  fufibility  of 
which  ought  to  approach  as  near  as  poffible  to  that  of 
the  matter,  in  order  that  it  may  be  more  intimately 
united. 

C.  Vauquelin,  being  perfuaded  that  the  quality  of 
good  pottery  depends  chiefly  on  ufmg  proper  propor- 
tions of  the  earthy  matters,  thought  it  might  be  of 
importance,  to  thofe  engaged  in  this  branch  of  manu- 
facture, to  make  known  the  analyfis  of  different  natural 
clays  employed  for  this  purpofe,  and  of  pottery  produ- 
ced by  fome  of  them,  in  order  that,  when  a  new  earth 
is  difcovered,  it  may  be  known  by  a  fimple  analyfis 
whether  it  will  be  proper  for  the  fame  object,  and  to 
what  kind  of  pottery  already  known  it  bears  the  great- 
eft  refemblance. 
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Raw  kaolin  100  parts. — Silex  74,  argil  16*5,  lime 
2,  water  7.  A  hundred  parts  of  this  earth  gave  eight 
of  alum,  after  being  treated  with  the  fulphuric  acid. 

Wafhed  kaolin  100  parts. — Silex  55,  argil  27,  lime 
2,  iron  0*5,  water  14.  This  kaolin,  treated  with  the 
fulphuric  acid,  gave  about  45  or  50  per  cent,  of  alum. 

Petunze. — Silex  74,  argil  14*5,  lime  $'$,  lofs  6.  A 
hundred  parts  of  this  fubftance,  treated  with  the  ful- 
phuric acid,  gave  feven  or  eight  parts  of  alum.  But 
this  quantity  does  not  equal  the  lofs  fuftained. 

Porcelain  of  retorts. — Silex  64,  argil  28*8,  lime  4'55, 
iron  0*50,  lofs  2*77.  Treated  with  the  fulphuric  acid, 
this  porcelain  gave  no  alum. 

There  is  a  kind  of  earthen  vefTels,  called  Alcarrezes, 
ufed  in  Spain  for  cooling  the  water  intended  to  be 
drunk.  Thefe  vefTels  confift  of  60  parts  of  calcareous 
earth,  mixed  with  alumina  and  a  little  oxyd  of  iron, 
and  36^  of  filicious  earth,  alfo  mixed  with  alumina  and 
the  fame  oxyd.  The  quantity  of  iron  may  be  eftima- 
ted  at  almoft  one  hundredth  part  of  the  whole.  This 
earth  is  firft  kneaded  into  a  tough  pafte,  being  for  that 
purpofe  previoufiy  diluted  with  water ;  formed  into  a 
eake  of  about  fix  inches  in  thicknefs,  and  left  in  that 
ftate  till  it  begin  to  crack.  It  is  then  kneaded  with 
the  feet,  the  workmen  gradually  adding  to  it  a  quantity 
of  fea  fait,  in  the  proportion  of  feven  pounds  to  a 
hundred  and  fifty  ;  after  which  it  is  applied  to  the  lath, 
and  baked  in  any  kind  of  furnace  ufed  by  potters.     The 


alcarrezes,  however,  are  only  about  half  as  much  ba-  Pottfgrove, 
ked  as  the  better  kinds  of  common  earthen  ware  ;  and         II  : 
being  exceedingly  porous,  water  oozes  through  them  ._"  >t-e£^. 
on  all  fides.     Hence  the  air  which  comes  in  contact 
with  it  by  making  it  evaporate,  carries  cff  the  caloric 
contained  in  the  water  in  the  vefTel,  which  is  thus  ren> 
dered  remarkably  cool. 

POTTSGROVE,  a  poft-town  of  Pennfylvania,  fitu- 
ated  on  the  N.  bank  of  Schuylkill  river,  17  miles  S.  E. 
of  Reading,  and  37  N.  W.  of  Philadelphia. —  Morse. 

POUGHKEEPSIE,  a  poft-town  of  New  York,  and 
capital  of  Dutchefs  county,  delightfully  fituated  a  mile 
from  the  E.  bank  of  Hudfon's  river,  and  contains  a 
number  of  neat  dwellings,  a  courthoufe,  a  church  for 
Prefbyterians,  one  for  Epifcopalians,  and  an  academy. 
Here  is  alfo  a  printing-office.  It  is  about  28  miles  N. 
W.  of  Danbury,  in  Connecticut,  84  N.  of  New  York 
city,  81  S.  of  Albany,  and  180  N.  E.  by  N.  of  Phi- 
ladelphia. The  townfhip  is  bounded  foutherly  by  Wap- 
pinger's  Kill,  or  Creek,  and  wefterly  by  Hudfon's  river. 
It  contains  2,529  inhabitants,  including  429  electors, 
and  199  flaves. — ib. 

POUEES,  or  Foulques,  one  of  the  principal  na- 
tions which  inhabit  the  banks  of  the  Senegal.  They 
poffefs  an  extent  of  more  than  fixty  leagues  along  the 
river,  and  exact  heavy  cuftoms  from  the  Senegal  tra- 
ders with  the  interior  of  the  country.  They  are  not 
fo  black  as  the  other  negroes,  but  of  a  copper  colour, 
much  inclining  to  red.  It  is  remarkable,  however,  that 
their  children  who  are  fent  to  Senegal,  and  refide  there 
for  fome  years,  become  much  blacker.  The  females 
are  very  handfome  and  the  whites  of  Senegal  generally 
take  care  to  procure  fome  of  them.  But  they  are  of 
a  bad  difpofition,  and  utterly  mcapable  of  attachment. 
When  a  man  has  a  miftrefs  of- this  nation,  he  muft 
watch  her  conduct  very  narrowly,  and  even  chaftife  her, 
that  fhe  may  not  be  guilty  of  infidelity  to  him  whom 
fhe  honours  with  her  favours.  The  dread  of  the  bafti- 
nado  will,  in  fuch  cafe,  effect  what  attention  and  com- 
plaifance  can  never  bring  about. 

Although  the  Poules  inhabit  one  of  the  fineft  fpots 
in  Africa,  they  are  neverthelefs  a  wretched  people ; 
they  are  bafe,  cruel,  thievifh,  and  fanatic  in  the  extreme. 
They  are  commanded  by  a  chief  of  their  religion, 
which  is  a  contemptible  mixture  of  Mahometanifm  and 
idolatry.  This  chief  is  called  the  Almamy  ;  he  is  al- 
ways chofen  from  among  the  Tampfirs,  who  are  twelve 
in  number.  The  Tampfirs  are  the  interpreters  of  the 
law,  and  are  the  moft  learned  or  rather  the  mod  fana- 
tical among  them.  The  Almamy  has  the  power  of 
life  and  death  over  his  fubjecls ;  yet  he  may  be  depofed 
by  an  afTembly  of  Tampfirs  :  it  is  therefore  his  intereft 
to  keep  on  good  terms  with  them.  The  payment  of  cuf- 
toms is  made  to  the  Almamy,  and  is  afterwards  di- 
ftributed  among  the  Tampfirs  ;  and  although  a  part  be- 
longs to  the  former,  he  neverthelefs  requires  a  feparate 
prefent  for  himfelf. 

POULTNEY,  a  fmall  river  of  Vermont,  which  falls 
into  Eaft  Bay,  together  with  Caftleton  river,  near 
Col.  Lyon's  iron  works. —  Morse. 

Poultney,  a  confiderable  and  flourifhing  townfhip 
in  Rutland  county,  bounded  wefterly  by  Hampton  in 
New  York,  which  adjoins  Skeenfborough  on  the  weft. 
It  contains  1,121  inhabitants. — ib. 

POUMARON, 
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Poumaron,  POUMARON,  or  Pumaron,  a  liver  on  the  coaft  of 
Surinam,  S.  America,  whofe  E.  point  is  Cape  Naffau, 
or  Cape  Drooge. — ib. 

POUNDRIDGE,  a  townfhip  in  Weft  Chefter  coun- 
ty, New  York,  bounded  foutherly  by  the  State  of  Con- 
necticut, eafterly  and  northerly  by  Salem,  and  wefterly 
by  Bedford  and  Mahanus  river.  It  contains  1,062 
free  inhabitants,  of  whom  141  are  electors. — ib. 

POWEL's  Creek,  in  the  State  of  Tenneffee,  rifes  in 
Powell's  Mountain,  runs  S.  wefterly,  and  enters  Clinch 
river,  through  its  northern  bank ;  38  miles  N.  E.  of 
Knoxville.  It  is  faid  to  be  navigable  in  boats  80  miles. 
— ib. 

POWHATAN,  a  county  of  Virginia,  bounded  N. 
by  James  river,  which  feparates  it  from  Goochland, 
and  fouth  by  Amelia  county.  It  has  its  name  in  ho- 
nour of  the  famous  Indian  king  of  its  name,  the  father 
of  Pocahontas.  It  contains  6,822  inhabitants,  inclu- 
ding 4,325  flaves.  The  court-houfe  in  the  above  coun- 
ty is  17  miles  from  Carterfville,  20  from  Cumberland 
court-houfe,  and  310  from  Philadelphia. — ib. 

POWNAL,  a  flourifhing  townfhip  in  the  fouth-weft 
cornerof  Vermont,  Bennington  county,  fouth  of  the 
town  of  Bennington.  It  contains  1,746  inhabitants. 
Mount  Belcher,  a  portion  of  which  is  within  the  town 
of  Pownal,  (lands  partly  in  3  of  the  States,  viz.  New 
York,  Vermont,  and  Maffachufetts.  Mount  Anthony, 
alfb,  one  of  the  moft  remarkable  mountains  in  Vermont, 
lies  between  this  and  Bennington. — ib. 

POWNALBOROUGH,  the  (hire  town  of  Lincoln 
county,  Diftrict  of  Maine,  is  fituated  on  the  eaft  fide  of 
Kennebeck  river,  and  is  a  place  of  increafing  import- 
ance, and  contains  a  Congregational  church,  and  feve- 
ral  handfome  dwelling-houies.  The  flourifhing  port 
and  poft-town  of  Wifcaffet  is  within  the  townfhip  of 
Pownalborough.  This  town  was  incorporated  in  1760, 
and  contains  in  all  2,055  inhabitants.  It  is  13  miles 
north  of  Bath,  50  N.  E.  of  Portland,  171  N.  by  E. 
of  Bofton,  and  525  N.  E.  of  Philadelphia. — ib. 

POWOW,  a  fmall  river  of  Effex  county,  Maffachu- 
fetts,  which  rifes  in  Kingfton  in  New  Hampfhire.  In 
its  courfe,  which  is  S.  E.  it  pafles  over  feveral  falls, 
on  which  are  mills  of  various  kinds,  and  empties  into 
Merrimack  river,  7  miles  from  the  fea,  between  the 
towns  of  Salifbury  and  Amefbury,  connected  by  a  con- 
venient bridge,  with  a  draw,  acrofs  the  river.  It  is 
navigable  a  mile  from  it3  mouth,  and  many  veffels  are 
built  on  its  banks. — ib. 

POYAIS,  a  town  of  N.  America,  fituated  on  the 
weft  fide  of  Black  river,  in  the  province  of  Honduras, 
about  no  miles  W.  N.  W.  of  Secklong,  and  ^  fouth 
of  Cape  Cameron,  which  forms  the  north  point  of  the 
entrance  of  the  river  in  the  Sea  of  Honduras. — ib. 

PRAIRIE  de  Rocher,  la,  or  The  Rod  Meadows,  a 
fettlement  in  the  N.  W.  Territory,  on  the  eaft  fide  of 
the  Miffiffippi ;  fituated  on  the  eaft  fide  of  a  ftream 
which  empties  into  the  Miffiffippi,  12  miles  to  the  fouth. 
It  is  15  miles  N.  W.  of  Kafkafkias  village,  and  5  N. 
E.  by  E.  of  Fort  Chartres.  About  20  years  ago  it  con- 
tained 100  white  inhabitants  and  80  negroes. — ib, 

Prairie,  La,  a  populous  little  village,  with  narrow 
dirty  ftreets,  on  the  river  St  Lawrence  in  Canada,  18 
miles  north  of  St  John,  and  9  fouth-weft  of  Montreal. 


PRASLIN,  Port,  is  on  the  N.  fide  of  the  lands  of   Praflin, 
Arfacides,  in  S.  lat.  7  25,  E.  long,  from  Paris  155  32  ;  II 

difcovered  and  entered  by  M.  de  SurviUe,  Oct.  12,  Pnnce 
1769.  The  iflands  which  form  this  port  are  covered 
with  trees,  and  at  high  water  are  partly  overflowed. 
The  artful  natives  entrapped  fome  of  Surville's  men  in 
an  ambufcade,  in  confeqnence  of  which  30  or  40 
of  the  favages  were  killed.  The  inhabitants  of  thefe 
iflands  are  in  general  of  the  negro  kind,  with  black 
woolly  hair,  flat  nofes,  and  thick  lips. — ib. 

PRESCOTT,  a  fmall  plantation  in  Lincoln  county, 
Diftrict  of  Maine,  which  together  with  Carr's  planta- 
tion, has  159  inhabitants. — ib. 

PRESQUE  IJle,  a  fmall  peninfula,  on  the  fouth-eaft 
ftiore  of  Lake  Erie,  almoft  due  fouth  of  Long  Point  on 
the  oppofite  fide  of  the  lake;  15  miles  from  Fort  Beauf, 
and  60  N.  by  W.  of  Venango,  on  Alleghany  river. 
The  garrifon  about  to  be  erected  by  the  United  States 
at  Prefque  Ifle,  will  be  upon  a  very  commanding  fpot, 
juft  oppofite  the  entrance  of  the  bay.  The  town  com- 
mences 30  yards  weft  of  the  old  Britifh  fort,  leaving  a 
vacancy  of  600  yards  for  a  military  parade  and  public 
walk.  The  town,  which  is  now  building,  will  extend 
nearly  3  miles  along  the  lake  and  1  mile  back.  It  lies 
in  lat.  about  42  10  N. — ib. 

PRESTON,  a  town  in  New-London  county,  Con- 
necticut, 6  or  8  miles  eaft  of  Norwich,  from  which  it  is 
divided  by  Shetucket  river.  The  townfhip  was  incor- 
porated in  1687,  and  contains  3,455  inhabitants,  who 
are  chiefly  farmers.  Here  are  two  Congregational 
churches,  and  a  fociety  of  Separatifts. — ib. 

PRESUMSCUT,  a  fmall  river  of  Cumberland  coun- 
ty, Diftrict  of  Maine,  which  is  fed  by  Sebacook  Lake, 
and  empties  into  Cafco  Bay,  eaft  of  Portland. — ib. 

PRINCE  EDWARD,  a  county  of  Virginia,  be- 
tween the  Blue  Ridge  and  the  tide-waters.  It  contains 
8,100  inhabitants  including  3,986  flaves.  The  acade- 
my in  this  county  has  been  erected  into  a  college  by 
the  name  of  "  Hampden  Sydney  College."  The  court- 
houfe,  at  which  a  poft-office  is  kept,  is  28  miles  from 
Cumberland  court-houfe,  50  from  Lynchburgh,  and 
358  from  Philadelphia. — ib. 

PRINCE  FREDERICK,  a  parifh  in  Georgetown 
diftrict,  S.  Carolina,  containing  8,135  inhabitants;  of 
whom  3,418  are  whites,  and  4,685  flaves.  It  fends  4 
reprefentatives  and  one  fenator  to  the  State  legiflature. 
— ib. 

Prince  Frederick,  the  chief  town  of  Calvert  coun- 
ty, Maryland  ;  3  miles  foutherly  of  Huntingtown,  and 
6  north-eafterly  of  Benedict,  by  the  road  to  Mackall's 
ferry. — ib. 

PRINCE  GEORGE,  a  parifh  of  Georgetown  dif- 
trict, S.  Carolina,  containing  11,762  inhabitants;  of 
whom  5,031  are  whites,  and  6,651  flaves.  It  fends 
5  reprefentatives  and  one  fenator  to  the  State  legifla- 
ture.— ib. 

Prince  George,  a  county  of  Virginia,  bounded  N. 
by  James  river,  which  waihes  it  about  35  miles.  The 
medium  breadth  is  16  miles.  It  contains  8173  in- 
habitants, including  4519  flaves  ;  of  this  number  1200 
are  retidents  in  Blandford.  There  are  5  Epifcopal 
churches  in  the  county,  one  meeting  for  Friends,  and 
feveral  Methodift  meetings.  The  Baptifts  have  oc- 
cafional  meetings,  and  to  this   feet  the  negroes  feem 
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particularly  attached.  It  is  a  fruitful  country,  and 
abounds  with  wheat,  corn,  flax,  cotton,  and  tobacco. 
Cotton  here  is  an  annual  plant ;  and  in  dimmer,  mod 
of  the  inhabitants  appear  in  outer  garments  of  their 
own  manufacture.  The  timber  confifts  of  oaks  of  va- 
rious kinds,  and  of  a  good  quality,  fufficient  to  build 
a  formidable  navy,  and  within  a  convenient  diftance  of 
navigation.  It  has  all  the  different  fpecies  known  in 
the  eaftern  States,  and  others  which  do  not  grow  there. 
Here  is  alfo  abundance  of  wild  grapes,  flowering 
fhrubs,  farfaparilla,  fnake-root,  and  ginfeng.  Apples 
are  inferior  in  fpirit  and  tafte  to  thofe  in  the  eaftern 
States  ;  but  peaches  have  a  flavour  unknown  in  thofe 
States.     The  almond   and  fig   will  grow  here  in  the 


PRINCETON,  a  townfliip  of  Maflkchufetts,  in  Wor-  Princeton, 
cefter  county,  15  miles  N.  by  W.  of  Worcefter,  and  " 
52  W.  by  N.  of  Bofton.  The  townfliip  contains  19,000 
acres  of  elevated  hilly,  but  ftrong,  and  rich  land,  adapt- 
ed to  grafs  and  grain.  Excellent  beef,  butter  and 
cheefe,  are  its  principal  productions.  The  manfion- 
houfe  and  farm  of  his  Honor  Lieut.  Governor  Gill, 
one  of  the  moft  elegant  fituations,  and  fined  farms  in 
the  Commonwealth,  is  in  this  town  and  adds  much  to 
its  ornament  and  wealth.  A  handfome  Congregation- 
al church  has  lately  been  erected,  on  a  high  hill,  and 
commands  a  moft  extenfive  and  rich  profpect  of  the 
furrounding  country.  Wachufett  Mountain,  the  moft 
noted  in  the  State,  is  in  the  north  part  of  the  townfliip. 


open  air,  if  attended  to.     Immenfe  quantities  of  pork  Here,  as  in  many  other  towns,  is  a  valuable  focial  libra- 

and  bacon  are  cured  here,  and  indeed  form  the  prin-  ry.  Princetown  was  incorporated  in  1759,  and  contains 

cipal  food  of  the  inhabitants.  Veal  is  excellent;  mut-  1016  inhabitants. — ib. 

ton   indifferent:  poultry   of  every  kind  in  perfection  Princeton,  a    port-town   of  New   Jerfey,   fituated 

and  in  abundance.    The  winters  are  fhort  and  general-  partly  in  Middlefex,  and  partly  in  Somerfet  counties. 

ly  pleafant ;  and  the  country  cannot  be  confidered  as  Naffau  Hall  College,  an  inltitution  which  has  produced 

unhealthy. — ib.  a  great  number  of  eminent  fcholars,  is  very  pleafantiy 

Prince  George,  a  county   of  Maryland,  on  the  fituated  in  the  compact  part  of  this  town.     Here  are 

weftern  fhore  of  Chefapeak  Bay,  fituated  between  Pa-  about  80   dwelling  houfes   and  a   brick    Prefbyterian 

towmac  and  Patuxent  rivers,  and  is  watered  by  nume-  church.     The  college  edifice  is  a  handfome  ftone  huild- 

rous  creeks  which  empty  into  thofe  rivers.     The  eaft-  ing,  of  180  feet  by  54,  four  ftories  high,  and  (lands 

ern  corner  of  the  territory  of  Columbia,  borders  upon  on  an  elevated  and  healthful  fpot,  and  commands  an 

the  weft  part  of  this  county.     It  contains  21,344  inha-  extenfive  and  delightful  profpect.     The  eftabliftiment, 

bitants,  of  whom  11,176  are  (laves. — ib.  in  1796,  confided  of  a  prefident  who  is  alfo  profefTor 

PRINCE  OF  WALES,    Cape,  is  remarkable  for  of  moral  philofophy,  theology,  natural  and  revealed ; 

being  the  moft  wefterly  point  of  the  continent  of  N.  hiftory,   and  eloquence ;  a  profeffor  of  mathematics, 

America,  and  the  eaftern  limit  of  Behring's  Straits,  be-  natural  philofophy,  and  aftronomy  ;  a  profefTor  of  che- 

tween  Afia  and  America ;  the  two  continents  being  miftry,  which  fubject  is  treated  in  reference  to  agricul- 

here  only  about  39  miles  apart.    The  mid  channel  has  ture  and  manufactures,  as  well  as  medicine :  befides 

28  fathoms  water.  N.  lat.  65  46,  W.  long.  168  15. — ib.  thefe,  two  tutors  have  the  inftruction  of  the  two  lowed: 

Prince  of  Wales,  Fort,  in  New  North  Wales,  N.  clafTes.     The  choice  of  the  claffical  books,  and  the  ar- 

America,  a  factory  belonging  to  the  Britifli  Hudfon's  rangement  of  the  feveral  branches  of  education,  of  the 

Bay  Company,   on  Churchill   river.     The  mean  heat  lectures,  and  of  other  literary  exercifes,  are  fuch,  as  to 


here 


is 
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Lead  heat         — 45 
Greateft  heat         85 
It  lies  in  lat.  58  47  30  N.  and  long.  94  7  30  W. — ib. 

Prince  of  Wales  IJland,  in  the  S.  Pacific  Ocean, 
is  about  20  leagues  long,  and  W.  10  S.  diftant  48 
leagues  from  Otaheite,  or  King  George's  Ifland.  S. 
lat.  15,  and  W.  long.  151  53  at  the  W- end.  The 
variation  of  the  needle  in  1766,  was  5   30  E. — ib. 

PRINCE  RUPERT'S  Bay,  on  the  N.  W.  coaft 
of  the  ifland  of  Dominica,  one  of  the  Caribbee  Ifiands, 
where  there  is  excellent  (helter  from  the  winds.  It  is 
deep,  capacious  and  fandy,  and  is  the  principal  bay  in 
the  ifland.  It  is  of  great  advantage  in  time  of  a  war 
with  France,  as  a  fleet  may  here  intercept  all  their  Weft- 
India  trade.     On  this  bay  is  fituated  the  new  town  of 


give  the  ftudents  the  bed  opportunity  for  improvement, 
in  the  whole  Encyclopaedia  of  fcience.  The  number  of 
ftudents  is  from  70  to  90,  befides  the  grammar  fchool. 
The  annual  income  of  the  college  at  prefent,  by  the 
fees  of  the  dudents,  and  otherwife,  is  about  £  1000 
currency  a  year.  It  has,  befides,  funds  in  poifeflion, 
through  the  extraordinary  liberality  of  Mr  James  Leflie, 
of  New  York,  and  Mrs  Efther  Richards,  of  Rahway, 
to  the  amount  of  10,000  dolls,  for  the  education  of 
poor  and  pious  youth  for  the  miniftry  of  the  gofpel ; 
and  the  reverfion  of  an  eftate  in  Philadelphia  for  the 
fame  purpofe,  of  between  200  and  £  300  per  annum, 
a  legacy  of  the  late  Mr  Hugh  Hodge,  a  man  of  emi- 
nent piety  which  is  to  come  to  the  college  at  the  death 
of  a  very  worthy  and  aged  widow.  The  college  libra- 
ry was  almod  wholly  deftroyed  during  the  late  war ; 


Portfmouth,  N.  of  which  is  a  cape  called  Prince  Ru-     but  out  of  the  remains  of  that,  and  by  the  liberal  dona- 
pert's  Head — ib.  tions  of  feveral  gentlemen,  chiefly  in  Scotland,  it  has 

PRINCE'S  BAY,  on  the  S.  fide  of  Staten  Ifland,    collected  one  of  about  2,300  volumes.     There  are  be- 


in  New- York  State. — ib. 

PRINCESS  ANNE,  a  maritime  county  of  Virgi- 
nia, bounded  E.  by  the  Atlantic  Ocean,  and  W.  by 
Norfolk  county.  It  contains  7,793  inhabitants,  of 
whom  3,202  are  flaves. — ib. 
a 


fides  this,  in  the  college,  two  libraries  belonging  to  the 
two  literary  focieties,  into  which  the  ftudents  have  ar- 
ranged themfelves,  of  about  1,000  volumes;  and  the 
library  of'the  prefident,  confuting  of  1,000  volumes 
more,  is  always  open  to  the  dudents.  Before  the  war, 
Princess  Ann,  a  pod-town  of  Maryland,  on  the  this  college  was  furniflied  with  a  philosophical  appara- 
eadern  fhore  of  Chefapeak  bay,  in  Somerfet  county,  on  tus,  worth  £  500,  which  (except  the  elegant  orrery 
the  E.  fide  of  Monokin  river,  89  miles  S.  E.  of  Bal-  conftructed  by  Mr  Rittenhoufe)  was  almoft  entirely  de- 
timore,  and  178  S.  by  W.  of  Philadelphia*  It  con-  ftroyed  by  the  Britifh  army  in  the  late  war.  Princeton 
tains  about  200  inhabitants. — ib.  js 
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Prince  Wil- 
liam. 


Princeton,  Js  12  miles  N.  E.  of  Trenton,  18  S.  W.  of  Brunfwick, 
53  S.  W.  of  New  York,  and  42  N.  E.  of  Philadel- 
phia.    N.  lat.  40  22  12,  W.  long.  74  3445. — ib. 

Princeton,  a  fmall  poft-town  of  N.  Carolina,  3 
miles  from  Murfreeborough,  35  from  Halifax,  and 
419  from  Philadelphia. — ib. 

PRINCE  WILLIAM,  a  county  of  Virginia, bound- 
ed W.  by  Fraquier,  and  E.  by  Patowmac  river,  which 
divides  it  from  Maryland.  It  contains  11,615  inhabit- 
ants, of  whom  4,704  are  flaves. — ib. 


Prince  William,  a  parifli  in  Beaufort  diflricT:,  S.  PrinceWil- 
Carolina. — ib.  Ham's. 

Prince  William's  Sound,  fituated  on  the  N.  W. 
coaft  of  N.  America,  lies  eaftward  of  the  mouth  of 
Cook's  river.  At  its  mouth  are  three  iflands,  Monta- 
gue, Rofe,  and  Kay.  It  was  judged  by  Captain  Cook 
to  occupy  a  degree  and  a  half  of  latitude,  and  two 
of  longitude,  exclufively  of  its  arms  and  branches, 
which  were  not  explored. — ib. 


THE  completion  of  the  Second  Volume  of  this  work  having  been  long  fufpended  on  account 
of  an  important  article  which  was  delayed  much  longer  than  was  at  first  expecled^  it  was  judged 
proper  to  begin  the  Third  Volume  with  the  article  PRINTING,  and  confiderable  progrefs  was 
made  in  the  printing  of  the  volume  before  the  Second  was  fnijhed.  Some  of  the  original  articles 
extended  to  a  greater  length  than  the  room  allotted  for  them.  The  Second  Volume  therefore  was 
clofed  with  the  article  PHILOSOPHIST.  This  made  it  neceffary  to  prefix  to  the  Third  Volume 
a  feries  of  Forty-eight  pages  in  order  to  bring  forward  the  fubjecls  which  preceded  the  article 
PRINTING. 


1  • 


SUPPLEMENT 
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PRINTING,  (See  that  article,  Encycl.  and  Typo- 
graphy  in  this  Supplement.)  We  ihall  here  only 
defcribe  a  PRiNTiNG-Prefs,  for  the  invention  of  which  a 
patent  was  granted,  in  1790,  to  Mr  William  Nicholibn 
of  New  North-ftreet,  Red-Lion  Square,  London.  This 
machine,  with  fome  flight  varieties,  is  adapted  for  print- 
ing on  paper,  linen,  cotton-,  woollen,  and  other  articles,  in 
a  more  neat,  cheap,  and  accurate  method,  the  author 
thinks,  than  the  printing  preffes  now  in  ufe. 

The  invention  confifts  in  three  particulars,  ijl,  The 
manner  of  preparing  and  placing  the  types,  engravings, 
or  carvings,  frcm  which  the  impreffion  is  to  be  made  ; 
idly,  In  applying  the  ink  or  colouring  matter  to  types 
or  engravings  ;  and,  ^dly,  In  taking  off  the  impreffion. 

\Jl,  Mr.  Nicholfon  makes  his  moulds,  punches,  and 
matrices,  for  cafting  letters,  in  the  fame  manner,  and 
with  the  fame  materials,  as  other  letter-founders  do, 
excepting  that,  inftead  of  leaving  a  fpace  in  the  mould 
for  the  (tern  of  one  letter  only,  he  leaves  fpaces  for  two, 
three,  or  more  letters,  to  be  caft  at  one  pouring  of  the 
metal ;  and  at  the  lower  extremity  of  each  of  thofe 
fpaces  (which  communicate  by  a  common  groove  at 
top)  he  places  a  matrix,  or  piece  of  copper,  with  the 
letter  punched  upon  its  face  in  the  ufual  way.  And 
moreover,  he  brings  the  ftem  of  his  letters  to  a  due  form 
and  finifh,  not  only  by  rubbing  it  upon  a  ftone,  and 
fcraping  it  when  arranged  in  the  finifhing-ftick,  but  like- 
wife  by  fcraping  it,  on  one  or  more  fides,  in  a  finifhing- 
ftick  whofe  hollowed  part  is  lefs  deep  at  the  inner  than 
the  outer  fide.  He  calls  that  fide  of  the  groove  which  is 
neareft  the  face  of  the  difpofed  letter,  the  outer  fide ; 
and  the  purpofe  accomplished  by  this  method  of  fcra- 
ping is,  that  of  rendering  the  tail  of  the  letter  gra- 
dually fmaller  the  more  remote  it  is,  or  farther  from  the 
face.  Such  letters  may  be  firmly  impofed  upon  a  cy- 
lindrical furface,  in  the  fame  manner  as  common  letters 
are  impofed  upon  a  flat  ftone. 

idly,  He  applies  the  ink  or  colouring  matter  to  the 
types,  forms  or  plates,  by  caufing  the  furface  of  a  cy- 
linder, fmeared  or  wetted  with  the  colouring  matter,  to 
roll  over  the  furfaces  of  the  faid  forms  or  plates,  or  by 
caufing  the  forms  or  plates  apply  themfelves  fucceffively 
to  the  furface  of  the  cylinder.  The  furface  of  this  co- 
louring cylinder  is  covered  with  leather,  or  with  wool- 
len, linen,  or  cotton-cloth.  When  the  colour  to  be 
ufed  is  thin,  as  in  calico-printing,  and  in  almoft  every 
cafe,  the  covering  is  fupported  by  a  firm  elaftic  ftuffing, 
confiding  of  hair,  or  wool,  or  woollen  cloth  wrapped 
one  or  more  folds  round  the  cylinder.  When  the  co- 
vering confifts  of  woollen  cloth,  the  fluffing  muft  be  de- 
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fended  by  leather,  or  oilfkin,  to  prevent  its  imbibing  Printing. 
too  much  colour,  and  by  that  means  lofing  its  elafticity. 
It  is  absolutely  neceflary  that  the  colouring  matter  be 
evenly  diftributed  over  the  furface  of  the  cylinder  ;  and 
for  this  purpofe,  when  the  colour  is  thick  and  ftiff,  as 
in  letter-prefs  printing,  he  applies  two,  three,  or  more 
fmall cylinders,  called diftributing-rollers,  longitudinally 
againft  the  colouring  cylinders,  fo  that  they  may  be 
turned  by  the  motion  of  the  latter;  and  the  effect  of 
this  application  is,  that  every  lump  or  mafs  of  colour 
which  may  be  redundant,  or  irregularly  placed  upon 
the  face  of  the  colouring  cylinder,  will  be  preffed, 
fpread,  and  partly  taken  up,  and  carried  by  the  fmall 
rollers  to  the  other  parts  of  the  colouring  cylinder ;  {o 
that  this  laft  will  very  fpeedily  acquire  and  preferve  an 
even  face  of  colour.  But  if  the  colouring  matter  be 
thinner,  he  does  not  apply  more  than  one  or  two  of 
thefe  diftributing-rollers  ;  and,  if  it  be  very  thin,  he  ap- 
plies an  even  blunt  edge  of  metal,  or  wood,  or  a  ftraight 
brufh,  or  both  of  thefe  laft,  againft  the  colouring  cylin- 
der, for  the  purpofe  of  rendering  its  colour  uniform. 
When  he  applies  colour  to  an  engraved  plate,  or  cylin- 
der, or  through  the  interftices  of  a  perforated  pattern, 
as  in  the  manufacturing  of  fome  kinds  of  paper-hang- 
ings, he  ufes  a  cylinder  entirely  covered  with  hair  or 
briftles  in  the  manner  of  a  brufh. 

^dly,  He  performs  all  his  impreffions,  even  in  letter- 
prefs  printing,  by  the  action  of  a  cylinder  or  cylindrical 
furface.  The  conftruction  of  this  machine,  and  the 
manner  of  ufing  it,  will  be  intelligible  to  every  reader, 
who  lhall  attentively  confider  Plate  XL  ;  where  fig.  1. 
reprefents  a  printing  prefs,  more  efpecially  applicable 
to  the  printing  of  books.  A  and  E  are  two  cylinders, 
running  or  turning  in  a  ftrong  frame  of  wood,  or  metal, 
or  both.  The  cylinder  A  is  faced  with  woollen  cloth, 
and  is  capable  of  being  preffed  with  more  or  lefs  force 
upon  HI,  by  means  of  the  lever  M.  HI  is  a  long 
table,  which  is  capable  of  moving  endwife,  backwards 
and  forwards,  upon  the  rollers  E  and  K.  The  roller 
A  acts  upon  this  table  by  means  of  a  cog-wheel,  or  by 
ftraps,  fo  as  to  draw  it  backwards  and  forwards  by  the 
motion  of  its  handle  L.  The  table  is  kept  in  the  fame 
line  by  grooves  on  its  fides,  which  contain  the  cylinder 
A.  D  is  a  chafe,  containing  letter  fet  up  and  impofed. 
B  is  a  box,  containing  a  colouring-roller,  with  its  diftri' 
buting-rollers  CC ;  it  is  fupported  by  the  arm  N.  O 
is  a  cylinder  faced  with  leather,  and  lying  acrofs  an  ink- 
block  ;  this  cylinder  is  fixed  by  the  middle  to  a  bended 
lever  moveable  on  the  joint  Q^ 

The  atilion.    When  D,  or  the  letter,  is  drawn  beneath 
-A  the 
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Printing,  the  cylinder  B,  it  receives  ink ;  and  when  it  has  paned 
into  the  pofition  R,  a  workman  places  or  turns  down  a 
tympan  with  paper  upon  it  (this  tympan  differs  in  no 
refpect  from  the  ufual  one,  except  that  its  hinge  opens 
fidewife)  ;  it  then  proceeds  to  pafs  under  the  cylinder 
A,  which  prefTes  it  fucceffively  through  its  whole  fur- 
face.  On  the  other  fide,  at  S,  the  workman  takes  off 
the  paper,  and  leaves  the  tympan  up.  This  motion 
caufes  the  cylinder  B  to  revolve  continually,  and  confe- 
quently  renders  its  inked  furface  very  uniform,  by  the 
action  of  its  diftributing-rollers  CC  $  and,  when  the 
table  has  paffed  to  its  extreme  diftance  in  the  direction 
now  fpoken  of,  the  arm  G  touches  the  lever  P,  and 
raifes  the  cylinder  O  off  the  ink-block,  by  which  means 
it  dabs  againft  one  of  the  diftributing-rollers,  and  gives 
it  a  fmall  quantity  of  ink.  The  returning  motion  of 
the  table  carries  the  letter  again  under  the  roller  B, 
which  again  inks  it,  and  the  procefs  of  piinting  another 
fheet  goes  on  as  before. 

Fig.  2.  is  another  printing-prefs.     In  this,  B  is  the 
jnking-roller ;  A  is  a  cylinder,  having  the  letter  impo- 
fed  upon  its  furface  ;  and  E  is  a  cylinder,  having  its 
uniform  furface  covered  with  woollen  cloth:  thefe  three 
cylinders  are  connected,  either  by  cogs  or  ftraps  at  the 
edges  of  each.     The  machine  is  uniformly  turned  in 
one  direction  by  the  handle  L.     The  workman  applies 
a  fheet  of  paper  to  the  furface  of  E,  where  it  is  retain- 
ed, either  by  points  in  the  ufual  manner,  or  by  the  ap- 
paratus to  be  defcribed  in  treating  of  fig.  4.     The  pa- 
per paffes  between  E  and  A,  and  receives  an  impref- 
fion ;  after  which  the  workman  takes  it  off,  and  applies 
another  meet ;  and  in  the  mean  time  the  letter  on  the 
furface  of  A  paffes  round  againft  the  furface  of  B,  and 
receives  ink  during  the  rotation  of  B.  The  diftributing- 
jrollers  CC  do  their  office  as  in  the  machine  fig.  1 . ;  and 
once  in  every  revolution  the  tail  F,  affixed  to  B,  raifes 
the  inking-piece  G,  fo  as  to  caufe  it  to  touch  one  of  the 
diftributing-rollers,  and  fupply  it  with  ink.  In  this  way 
thereforethe  repeatedprintingof  fheetafter  fheetgoeson. 
Fig.  3.  is  a  printing  prefs,  more  particularly  adapted 
to  print  cottons,  filks,  paper  hangings,  or  other  articles 
which  run  of  a  considerable  length.     A  is  a  cylinder 
covered  with  woollen  cloth,  or  other  foft  fubftance. 
The  web  or  piece  of  cotton,  or  other  goods,  is  paffed 
round  this  cylinder,  from  the  carrying-roller  F  to  the 
receiving-rollers  GH  ;  which  are  connected  by  a  piece 
of  linen,  woollen,  or  hair-cloth,   in  the  manner  of  a 
tack-towel  fewed   round   them  ;  the   rotation  of  this 
towel  carries  away  the  printed  ftuff  or  goods,  and  de- 
pofits  them  at  I.     KL  is  a  moveable  box,  containing 
three  rollers,  which  move  againft  each  other  in  rota- 
tion.    The  loweft  roller  C  revolves  in  a  mafs  of  colour, 
contained  in  a  trough  or  vcfftl  in  the  bottom  part  of 
the  box  KL  ;  the  furface  of  this  colour  is  reprefented 
by  the  line  MN.     The  next  roller   B  is  fluffed  and 
covered  as  defcribed  in  fection   2.     The  preffure  of 
B   againft  C  prevents  the  cylinder  B  from  receiving 
too  much   colour.     D  is   a   cut   or  carved  cylinder, 
which  receives  colour,  during  the  rotation,  from  the 
roller  B,  and  impreffes  it   upon  the  web  as  it  paffes 
round  the  cylinder  A  ;  in  this  way  the  conftant  and 
effectual  action  of  the  machine  is  fufficiently  obvious. 
It  mull  be  obferved,  that  the  cylinders  ADB  and  G 
are  connected  together  by  cog-wheels,  ftraps,  or  other 
•well- known  equivalent  contrivances  j  fo  that  the  handle 


P  drives  the  whole,  without  their  neceffarily  depending  Printing, 
on  any  adhelion  or  friction  at  their  furfaces.  The  pref- 
fure of  B  againft  D  is  governed  by  an  adjuftment  of 
the  axis  of  D,  whofe  fockets  are  capable  of  a  fmall  mo- 
tion ;  and  the  preffure  of  D  againft  A  is  governed  by 
the  pofition  of  the  whole  box  KL.  When  it  is  requi- 
red to  print  more  than  one  colour  upon  a  piece,  Mr 
Nicholfon  caufes  it  to  pafs  two  or  more  times  through 
the  machine ;  or,  in  thofe  cafes  where  the  materials  are 
liable  to  change  their  dimenfions,  he  applies,  at  one  and 
the  fame  time,  two  or  more  fuch  boxes  as  KL,  with 
their  refpective  cylinders,  fo  that  the  pattern  cylinder 
of  each  may  make  its  impreffion  upon  the  web  or  mate- 
rial to  be  printed  on. 

Fig.  4.  is  a  printing-prefs,  chiefly  of  ufe  for  books 
and  papers.  1,  2,  3,  4,  reprefents  a  long  table,  with 
ledges  on  each  fide;  fo  that  the  two  cylinders  A  and 
B  can  run  backwards  and  forwards  without  any  fide 
fftake.  In  one  of  thefe  ledges  is  placed  a  ftrip  or  plate 
of  metal  cut  into  teeth,  which  lock  into  correfpondent 
teeth  in  each  cylinder;  by  which  means  the  two  cy- 
linders roll  along,  without  the  poffibility  of  changing 
the  relative  pofitions  of  their  furfaces  at  any  determinate 
part  of  the  table.  This  may  alfo  be  effected  by  ftraps, 
and  may  indeed  be  accomplifhed,  with  tolerable  acetic 
racy,  by  the  mere  rolling  of  the  cylinders  on  the  fmooth 
or  flat  ledges  without  any  provifion.  A  is  the  print- 
ing-cylinder, covered  with  woollen  cloth,  and  B  is  the 
inking-cylinder,  with  its  diitribuung-rollers.  The  table 
may  be  divided  into  four  compartments,  marked  with 
a  thicker  bounding  line  than  the  reft,  and  numbered  1, 
2,  3,  4.  At  1  is  placed  a  fheet  of  paper;  at  2  is  the 
form  or  chafe,  containing  letter  fet  and  impofed  ;  at  3 
is  an  apparatus  for  receiving  the  printed  fheet;  and  4 
is  employed  in  no  other  ufe  than  as  a  place  of  ftanding 
for  the  carriage  E,  after  it  has  paffed  through  one 
operation,  and  when  it  takes  ink  at  F.  Its  action  is  as 
follows:  the  carriage  is  thruft  forward  by  the  work- 
man, and  as  the  roller  A  paffes  over  the  fpace  number- 
ed 1,  it  takes  up  the  fheet  of  paper  prcvioufly  laid 
there,  while  the  roller  B  runs  over  the  form  and  inks 
the  letter.  The  fheet  of  paper,  being  wrapped  round 
the  cylinder  A,  is  preffed  againft  the  form  as  that  cy- 
linder proceeds,  and  confequently  it  receives  an  impref- 
fion. When  A  arrives  at  the  fpace  numbered  3,  it  lets 
go  the  fheet  of  paper,  while  the  prominent  part  of  the 
carriage  G  ftrikes  the  lever  P,  and  raifes  the  inking- 
piece,  which  applies  itfelf  againft  one  of  the  diftributing- 
rollers.  In  this  manner  therefore  the  cylinder  A  re- 
turns empty,  and  the  cylinder  B  inked,  and  in  the 
mean  time  the  workman  places  another  flieet  of  paper 
ready  ia.  the  fpace  numbered  1.  Thus  it  is  that  the 
operation  proceeds  in  the  printing  of  one  fheet  after 
another.  f 

The  preceding  defcription  is  not  incumbered  with 
an  account  of  the  apparatus  by  which  the  paper  is 
taken  up  and  laid  down.  This  may  be  done  in  feverai 
ways:  Fig.  9.  and  10.  reprefent  one  of  the  methods. 
DE  is  a  lever,  moving  on  the  centre  ptu  C,  and  having 
its  end  D  preffed  upwards  by  the  action  of  the  fpring 
G.  The  moulder  which  contains  the  pin  C  is  fixed 
in  another  piece  F,  which  is  inferted  in  a  groove  in  the 
furface  of  the  cylinder  A  (fig.  4  ),  fo  that  it  is  capable 
of  moving  in  and  out,  in  a  direction  parallel  to  the 
axis  of  that  cylinder.     As  that  cylinder  proceeds,  it 

meets 


P     R    I  [ 

Printing,  meets  a  pin  in  the  table;  which  (letter  P,  fig.  9.)  act- 
ing on  the  inclined  plane  at  the  other  end  of  the  lever, 
throws  the  whole  inwards,  in  the  pofnion  reprefented 
in  fig.  10.;  in  which  cafe  the  extremity  D  (hoots  in- 
wards, and  applies  itfelf  againft  the  fide  of  the  cylinder. 

In  fig;  11.  is  a  reprefentation  of  part  cf  the  table ; 
the  dotted  fquare  reprefents  a  fheet  of  paper,  and  the 
four  fmaU  fhaded  fquares  denote  holes  in  the  board, 
with  pins  Handing  befide  them.  When  the  lever  DE 
(fig.  10.)  fhoots  forward,  it  is  fituated  in  one  of  thefe 
holes,  and  advances  under  the  edge  of  the  paper,  which 
confequently  it  preffes  and  retains  againft  the  cylinder 
with  its  extremity  D.  Nothing  more  remains  to  be 
faid  refpecling  the  taking  up,  but  that  the  cylinder  is 
provided  with  two  pair  of  thefe  clafps  or  levers,  which 
are  fo  fixed  as  to  correspond  with  the  four  holes  repre- 
fented in  fig.  11.  It  will  he  eafy  to  underftand  how 
the  paper  is  depofited  in  the  compartment  n°  3.  (fig. 
4.)  ApinP  (fig.  10.)  rifing  out  of  the  platform  or  table, 
acts  againft  a  pin  E,  projecting  fidewife  out  of  the 
lever,  and  muft  of  courfe  draw  the  Aider  and  its  lever 
to  the  original  pofition  ;  the  paper  confequently  will  be 
let  go,  and  its  difengagement  is  rendered  certain  by  an 
apparatus  fixed  in  the  compartment  numbered  3.  (fig. 
4  )  of  exadly  the  fame  kind  as  that  upon  the  cylinder, 
and  which,  by  the  action  of  a  pin  duly  placed  in  the  fur- 
face  of  the  cylinder  A ,  takes  the  paper  from  the  cylinder 
in  precifely  the  fame  manner  as  that  cylinder  originally 
took  it  up  in  the  compartment  numbered  1   (fig.  4.). 

Figs.  5,  6,  and  7,  repreient  a  fimpler  apparatus  for 
accomplifhing  the  fame  purpofe.  If  A  a  B  b  (fig.  7.) 
be  fuppofed  to  reprefent  a  thick  plate  of  metal  of  a  cir- 
cular form,  with  two  pins,  A  and  B,  proceeding  fide- 
wife  or  perpendicularly  out  of  its  plane,  and  diametri- 
cally oppofite  to  each  other,  and  G  another  pin  pro- 
ceeding in  the  direction  of  that  plane,  then  it  is  obvious 
that  any  force  applied  to  the  pin  A,  fo  as  to  prefs  it 
into  the  pofition  a  (by  turning  the  plate  on  its  axis  or 
centre  X),  will  at  the  fame  time  caufe  the  pin  G  to 
acquire  the  pofition  g  ;  and,  on  the  other  hand,  when 
B  is  at  b,  or  the  dotted  reprefentation  of  the  fide-pin, 
if  any  preflure  be  applied  to  reftore  its  original  pofition 
at  B,  the  pin  g  will  return  back  to  G.  Now  the  fi- 
gures 5  and  6  exhibit  an  apparatus  of  this  kind,  applied 
to  the  cylinder  A ;  and  that  cylinder,  by  rolling  over 
the  pins  P  and  p,  properly  fixed  in  the  table  to  re-act 
upon  the  apparatus,  will  caufe  its  prominent  part  G 
either  to  apply  to  the  cylinder  and  clafp  the  paper,  or 
to  rife  up  and  let  it  go.  The  compartment  numbered 
3  (fig.  4.)  muft  of  courfe  have  an  apparatus  of  the 
fame  kind  to  be  acted  upon  by  pins  from  A,  in  order 
that  it  may  take  the  paper  from  that  cylinder. 

There  is  one  other  circumftance  belonging  to  this 
machine  which  remains  to  be  explained.  When  the 
carriage  E  (fig.  4.)  goes  out  in  the  direction  of  the 
numbers  1,  2,  3,  4,  both  rollers,  A  and  B,  prefi.  the 
form  of  letter  in  their  pafiage  ;  but  in  their  return 
back  again  the  roller  A,  having  no  paper  upon  it, 
would  itfelf  become  foiled,  by  taking  a  faint  impreflion 
from  the  letter,  if  it  were  not  prevented  from  touching 
it :  the  manner  of  effecting  this  may  be  understood  from 
fig.  12.  The  apparatus  there  reprefented  is  fixed  upon 
the  outfide  of  the  carriage  E,  near  the  lower  corner,  in 
the  vicinity  of  the  roller  A ;  the  whole  of  this  projects 
fidewife  beyond  the  ledge  of  the  table,  except  the  fmall 
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truck  or  wheel  B.  The  irregularly-triangular  piece,  Printing, 
which  is  fhaded  by  the  ftroke  of  the  pen,  carries  this  ' 
wheel,  and  alfo  a  catch  moveable  on  the  axis  or  pin  E. 
The  whole  piece  is  moveable  on  the  pin  A,  which  con- 
nects it  to  the  carriage.  CD,  or  the  part  which  is 
fhaded  by  dotting,  is  a  detent,  which  ferves  to  hold  the 
piece  down  in  a  certain  pofition.  It  may  be  obferved, 
that  both  the  detent  and  the  triangular  piece  are  fur- 
nifhed  each  with  a  claw,  which  holds  in  one  direction, 
but  trips  or  yields  in  the  other,  like  the  jacks  of  a  harp- 
fichord,  or  refembling  certain  pieces  ufed  in  clock  and 
watch  making,  as  is  clearly  reprefented  in  the  figure. 
Thefe  claws  overhang  the  fide  of  the  table,  and  their 
effect  is  as  fellows :  There  is  a  pin  C  (fig.  4.)  between 
the  compartments  of  the  table  numbered  2  and  3,  but 
which  is  marked  F  in  fig.  12.  where  GH  reprefents 
the  table.  In  the  outward  run  of  the  cartiage  thefe 
claws  ftrike  that  pin,  but  with  no  other  effect  than  that 
they  yield  for  an  inttant,  and  as  inftantly  refume  their 
original  pofition  by  the  action  of  their  refpective  {lender 
back-fpnngs.  When  the  carriage  returns,  the  claw  of 
the  detent  indeed  ftrikes  the  pin,  but  with  as  little  effect 
as  before,  becaufe  its  derangement  is  inftantly  removed 
by  the  action  of  the  back  fpring  cf  the  detent  itfelf; 
but,  when  the  claw  of  the  triangular  piece  takes  the 
pin,  the  whole  piece  is  made  to  revolve  on  its  axis  or 
pin  A,  the  wheel  B  is  forced  down,  fo  as  to  lift  that 
end  of  the  carriage,  and  the  detent,  catching  on  the 
piece  at  C,  prevents  the  former  pofition  from  being  re- 
covered. The  confequence  of  this  is,  that  the  carriage 
runs  upon  the  truck  B  (and  its  correfpondent  truck  on 
the  oppofite  fide)  inftead  of  the  cylinder  A,  which  is 
too  much  raifed  to  take  the  letter,  and  foil  itfelf;  but 
as  foon  as  the  end  of  the  carriage  has  pafied  clear  of 
the  letter,  another  pin  R  (fig.  4.)  takes  the  claw  of  the 
detent,  and  draws  it  off  the  triangular  piece ;  at  which 
inftant  the  cylinder  A  fubfides  to  its  ufual  place,  and 
performs  its  functions  as  before.  This  laft  pin  R  does 
not  affect  the  claw  of  the  triangular  piece,  becaufe  it  is 
placed  too  low  ;  and  the  claw  of  the  detent  is  made  the 
longeft,  on  purpofe  that  it  may  ftrike  this  pin. 

Fig.  8.  reprefents  an  inftrument  for  printing  floor- 
cloths, paper-hangings,  and  the  like,  with  ftiff  paint  and 
a  brufh.  D  is  a  copper  or  metallic  cylinder  fixed  in  a 
frame  A,  like  a  garden  roller;  its  carved  part  is  thin, 
and  is  cut  through  in  various  places,  according  to  the 
defired  pattern.  A  ftrong  axis  paffes  through  the  cy- 
linder, and  its  extremities  are  firmly  attached  to  the 
frame  A.  To  this  axis  is  fixed  a  veffel  or  box  of  the 
fame  kind,  and  anfvvering  the  fame  purpofe  as  the  box 
KL  in  fig.  3.  It  carries  a  cylinder  P,  which  revolves 
in  the  colour ;  another  cylinder  E,  which  revolves  in 
contact  with  P;  and  a  third  cylinder  B,  whofe  exterior 
furface  is  covered  with  hair,  after  the  manner  of  a 
brufh,  and  revolves  in  contact  with  E.  This  cylinder 
B  is  adjnfted  by  its  axis,  in  fuch  a  manner  that  its 
brufh-part  fweeps  in  the  perforated  parts  of  the  metallic 
cylinder  D.  The  circle  C  reprefents  a  cog-wheel,  fix- 
ed concentric  to  the  cylinder  D,  and  revolving  with  it ; 
this  wheel  takes  another  wheel  concentric  to,  and  fixed 
to,  B  ;  hence  the  action  is  as  follows  :  When  the  me- 
tallic cylinder  is  wheeled  or  rolled  along  any  fuiface, 
its  cog-wheel  C  drives  the  brufh  B  in  the  contrary  di- 
rection ;  and  this  brufh-cylinder,  being  connected  by 
cogs  or  otherwife  with  E  and  P,  caules  thofe  alio  to 

A  z  revolve 


P    R     I  C    4    ]  P    R    I 

Prints,  revolve  and  fupply  it  with  colour.  As  the  fucceffive  fary  to  complete  the  work,  than  to  decant  off  the  re- 
openings  of  the  cylinder  D,  therefore,  come  in  contact  maining  acid,  and  wafh  away  every  trace  of  acidity  by 
with  the  ground,  the  feveral  parts  of  the  bruih  will  repeated  affufions  of  pure  water.  The  print  being  then 
traverfe  the  uncovered  part  of  that  ground,  and  left  to  dry  (in  the  fun  if  poffible)  will  be  found  white, 
paint  the  pattern  upon  it.  The  wheel  G,  being  kept  clear,  firm,  and  in  no  refpect  damaged  either  in  the 
lightly  on  the  ground,  ferves  to  determine  the  line  of  texture  of. the  paper  or  the  tone  and  appearance  of  the 
contact,  that  it  fhall  be  the  part  oppofite  to  B,  and  no    impreffion." 

other.  The  judicious  editor  of  the  Journal  fubjoins  the  fol- 

PRINTS   (fee  Encycl.)  are  valuable  on  many  ac-    lowing  note,  to  which  collectors  of  prints  will  do  well 

to  pay  attention :  "  As  I  have  not  repeated  this  pro- 
cefs,  I  cannot  eftimate  how  far  the  preience  of  the  lead 
may  weaken  the  corrofive  action  of  the  acid  on  the  pa- 


counts ;  but  they  are  liable  to  be  foiled  by  fmoke,  va- 
pour, and  the  excrements  of  infects.  Different  methods 
have,  of  courfe,  been  practifed  to  clean  them.  Some 
have  propofed  fimple  warning  with  clear  water,  or  a  ley 
made  of  the  afhes  of  reeds,  and  then  expofing  the  prints 
to  the  dew.  Others  have  cleaned  prints  with  aqua 
forth  (fulphuric  acid)  ;  but  both  thefe  methods  are  at- 
tended with  a  degree  of  rifk  at  lead  equal  to  their  ad- 
vantages. The  following  method  of  cleaning  prints 
is  recommended  in  the  fecond  volume  of  Nicholfon's 
Journal  of  Natural  Philofophy,  &c.  as  at  once  fafe  and 
efficacious : 

"  Provide  a  certain  quantity  of  the  common  muria- 
tic acid,  for  example  three  ounces,  in  a  glafs  bottle, 
with  a  ground  Hopper,  of  fuch  a  capacity  that  it  may 
be  only  half  full.  Half  an  ounce  of  minium  muft  then 
be  added ;  immediately  after  which  the  ftopper  is  to 


per  ;  but  I  fhould  be  difpofed  to  recommend  a  previous 
dilution  of  the  acid  with  water.  Whoever  ufes  this 
procefs  will  of  courfe  make  himfelf  mafter  of  the  pro- 
portion of  water  required  to  dilute  the  acid,  by  making 
his  firft  trials  with  an  old  print  of  no  value." 

PRISM,  in  geometry,  is  a  body  or  a  folid,  whofe 
two  ends  are  any  plane  figures  which  are  parallel,  equal, 
and  fimilar ;  and  its  fides,  connecting  thofe  ends,  are 
parallelograms.  The  definition  of  this  figure  in  the 
Encyclopedia  we  muft,  in  candour,  acknowledge  to  be 
unaccountably  indiftinct,  if  not  unintelligible. 

PRISMOID,  is  a  folid  or  body,  fomewhat  refem- 
bling  a  prifm,  but  that  its  ends  are  any  diffimilar  paral- 
lel plane  figures  of  the  fame  number  of  fides ;  the  up- 
be  put  in,  and  the  bottle  fet  in  a  cold  and  dark  place,  right  fides  being  trapezoids. — If  the  ends  of  the  prif- 
The  heat,  which  foon  becomes  perceptible,  fhews  the 
beginning  of  the  new  combination.  The  minium  aban- 
dons the  greateft  part  of  its  oxygen  with  which  the 
fluid  remains  impregnated,  at  the  fame  time  that  it  ac- 
quires a  fine  golden  yellow,  and  emits  the  deteftable 
fmell  of  oxygenated  muriatic  acid.  It  contains  a  fmall 
portion  of  muriat  of  lead  ;  but  this  is  not  at  all  noxious 
in  the  fubfequent  procefs.     It  is  alfo  neceflary  to  be 


moid  be  bounded  by  diffimilar  curves,  it  is  fometimes 
called  a  cylindroid. 

PRISON  is  faid,  in  the  Encyclopedia,  to  be  only  a 
place  of  fafe  cuftody,  not  a  place  of  punifhment.  Such 
was,  no  doubt  the  original  intention  of  Englifh  pri- 
fons  ;  but  now  temporary  confinement  is,  in  England 
as  well  as  elfewhere,  inflicted  as  a  punifhment  for  cer- 
tain crimes.     Perhaps  it  would  be  expedient  to  fubfti- 


obferved,  that  the  bottle  muft  be  ftrong,  and  the  flop-  tute  this  punifhment  more  frequently  than  is  yet  done 

per  not  too  firmly  fixed,  otherwife  the  active  elaftic  va-  in  Great  Britain,  for  tranfportation  and  death  ;  propor- 

pour  might  burft  it.     The  method  of  ufing  this  pre-  tioning  the  length  of  the  confinement,  as  well  as  its 

pared  acid  is  as  follows  :  clofenefs,  to  the  heinoufnefs  of  the  crime.     In  no  coun- 

"  Provide  a  fufficiently  large  plate  of  glafs,  upon  try,  we  believe,  is  this  more  accurately  done,  or  to  bet- 

which  one  or  more  prints  may  be  feparately  fpread  out.  ter  purpofe,  than  in  Pennfylvania  ;  and  furely  in  no 

Near  the  edges  let  there  be  raifed  a  border  of  foft  white  country  has  imprifonment  been  more  abufed  than  in 


wax  half  an  incli  high,  adhering  well  to  the  glafs  and 
flat  at  top.  In  this  kind  of  trough  the  print  is  to  be 
placed  in  a  bath  of  frefh  urine,  or  water  containing  a 
frnall  quantity  of  ox-gall,  and  kept  in  this  fituation  for 
three  or  four  hours.  The  fluid  is  then  to  be  decanted 
off,  and  pure  warm  water  poured  on,  which  muft  be 


Venice  under  the  old  government. 

By  the  laws  of  Pennfylvania,  punifhment  by  impri- 
fonment is  impofed,  not  only  as  an  expiation  of  pall  of- 
fences, and  an  example  to  the  guilty  part  of  fociety, 
but  alfo  for  another  important  purpofe — the  reforma- 
tion of  the  criminal's  morals.     The  regulations  of  the 


and  clear.  The  impurities  are  fometimes  of  a  refinous 
nature,  and  refift  the  action  of  pure  water.  When  this 
is  the  cafe,  the  wafned  print  muft  be  left  to  dry,  and 
alcohol  is  then  to  be  poured  on  and  left  for  a  time. 
After  the  print  is  thus  cleaned,  and  all  the  moifture 
drained  off,  the  muriatic  acid  prepared  with  minium  is 
to  be  poured  on  in  fufficient  quantity  to  cover  the 
print ;  immediately  after  which  another  plate  of  glafs  is 
to  be  laid  in  contact  with  the  rim  of  wax,  in  order  to 
prevent  the  inconvenient  exhalation  of  the  oxygenated 
acid.  In  this  fituation  the  yellowed  print  will  be  feen 
to  recover  its  original  whitenefs  in  a  very  fhort  time. 
One  or  two  hours  are  fufficient  to  produce  the  defired 
effect ;  but  the  print  will  receive  no  injury  if  it  be  left 
in  the  acid  for  a  whole  night.     Nothing  more  is  necef- 


Prifm, 

II 
Prifon. 


changed  every  three  or  four  hours  until  it  paffes  limpid  gaol  are  calculated  to  promote  this  effect  as  foon  as  pof- 
fible ;  fo  that  the  building  deferves  the  name  of  a  peni- 
tentiary houfe  more  than  that  of  a  gaol  (fee  Philadel- 
phia, Encycl. J  He  is  feparately  lodged,  wafhed  and 
cleanfed,  and  continues  in  fuch  feparate  lodging  until 
it  is  deemed  prudent  to  admit  him  among  the  other 
prifoners.  He  is  furnifhed  with  fuitable  cloathing, 
coarfe  but  clean,  fhaved  twice  a  week,  his  hair  cut  once 
a  month,  is  furnifhed  with  clean  linen  once  a  week,  and 
is  to  wafh  his  hands  and  face  regularly  every  morning 
or  oftener  as  may  be  needful,  Such  as  tranfgrefs  the 
regulations  of  the  prifon  are  punifhed  by  clofe  folitary 
confinement  and  the  quantity  of  their  food  reduced. 
The  treatment  of  each  prifoner,  during  his  confine- 
ment, is  varied  according  to  his  crime  and  his  fub- 
fequent repentance.     Solitary  confinement  in  a  dark 

cell 
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Prifon.  cell  is  looked  upon  as  the  fevered  ufage  ;  next,  foli- 
tary  confinement  in  a  cell  with  the  admiffion  of  light ; 
and,  laftly,  labour  in  company  with  others.  The  long- 
eft  period  of  confinement  is  for  a  rape,  which  is  not  to 

be  kfs  than  ten  years,  nor  more  than  twenty-one ;  for    who  had  been  eight  and  nine  years  in  their  refpeftive 
high  tr'eafon,  it  is  not  to  exceed  twelve,  nor  fall  fhortof    cells. 


nition  of  her  fad  exiftence,  by  the  gaoler's  daily  re- 
turn. 

"  1  faw  one  man  who  had  been  in  a   cell  thirty 
years  ;  two  who  had  been  twelve  years  ;   and  feveral 


rrifon. 


fix  years. 

The  prifoners  are  obliged  to  bathe  frequently, 
proper  conveniencies  for  that  purpofe  being  provided 
within  the  walls  of  the  prifon,  and  alfo  to  change  their 
linen,  with  which  they  are  regularly  fupplied.  Thofe 
in  folitary  confinement  are  kept  upon  bread  and  water  ; 
but  thofe  who  labour  are  allowed  broth,  porridge, 
and  the  like.  Meat  is  difpenfed  only  in  fmall  quan- 
tities, twice  in  the  week  ;  and  on  no  pretence  what- 
ever is  any  other  beverage  than  water  fuffered  to 
be  brought  into  the  prifon.  Thofe  who  labour  are  em- 
ployed in  the  trade  to  which  they  have  been  accuftom- 
ed ;  and  for  thofe  acquainted  with  no  particular  trade, 
fome  kind  of  work  is  devifed  which  they  can  perform. 
One  room  is  fet  apart  for  fhoemakers,  another  for  tai- 
lors, a  third  for  weavers,  and  fo  on.  In  the  yards 
are  ftone  fawyers,  with  [hops  for  fmiths,  nailers,  &c. 
In  a  word,   this  prifon  has  all   the  advantages  of  the 


««  By  my  taper's  light  I  could  difcover  the  prifoners 
horrid  countenances.  They  were  all  naked.  The  man 
who  had  been  there  thirty  years,  in  face  and  body  was 
covered  with  long  hair.  He  had  loll  the  arrangement 
of  words  and  order  of  language.  When  1  fpoke  to 
him,  he  made  an  unintelligible  noife  and  expreued  fear 
and  furprife  ;  and,  like  fome  wild  animals  in  defarts, 
which  have  fuffered  by  the  treachery  of  the  human 
race,  or  have  an  inftindlive  abhorrence  of  it,  he  would 
have  fled  like  lightning  from  me  if  he  could. 

"  One  whofe  Acuities  were  noc  fo  obliterated  ;  who 
ftill  recollected  the  difference  between  day  and  night  ; 
whofe  eyes  and  ears,  though  long  clofed  with  a  filent 
blank,  ftill  languifhed  to  perform  their  natural  func- 
tions— implored,  in  the  moft  piercing  manner,  that  I 
would  prevail  on  the  gaoler  to  murder  him,  cr  to  give 
him  fome  inftrument  to  deftroy  himfelf.  I  told  him  I 
had  no  power  to  ferve  him  in  this  requeft.     He  then 


rafping  houfe  of  Amfterdam,  without  any  of  its  enor-  entreated  I  would  ufe  my  endeavours  with  the  inquifi- 

mous  defers.   See  CoRRKCTioN-Houfe  in  this  SuppL  tors  to  get  him  hanged,  or  drowned  in  the  Canal'  Or- 

The  prifon  of  Venice  is  of  a  very  different  defcrip-  fano.     But  even  in  this  I  could  not  ferve  him  :    death 

tion,  and  is  worthy  of  notice  here  only  as  a  curiofity  in  was  a  favour  I  had  not  intereft  enough  to  procure  for 

the  annals  of  tyranny,  which  has,  we  hope,  paffed  away  him. 


with  the  government  which  contrived  it.  Dr  Mofe- 
ley,  in  confequence  of  his  being  an  Englilh  phyfician 
(a  character  then  highly  refpected  in  Venice),  was  per- 
mitted on  the  1 6th  of  September  1787,  to  vifit  the 
common  prifon,  but  was  abfolutely  refufed  admittance 
into  the  Sotto  Piombi  where  the  ftate  prifoners  were 
kept.  As  the  Doctor  believes  that  no  foreigner  be- 
fides  himfelf  ever  witneifed  the  fcenes,  even  in  the  com- 


"  This  kindnefs  of  death,  however,  was,  during  my 
flay  in  Venice,  granted  to  one  man,  who  had  been 
'  from  the  cheerful  ways  of  man  cut  off'  thirteen  years. 

"  Before  he  left  his  dungeon  I  had  fome  converfa- 
tion  with  him ;  this  was  fix  days  previous  to  his  execu- 
tion. His  tranfport  at  the  profpecT.  of  death  was  fur- 
prifing.  He  longed  for  the  happy  moment.  No  faint 
ever  exhibited  more  fervour  in  anticipating  the  joys  of 


mon  prifon,  which  he  relates,  we  fhall  give  his  relation  a  future  ftate,  than  this  man  did  at  the  thoughts  of  be 

in  his  own  words.  ing  releafed  from  life,  during  the  four  days  mockery  of 

"  I  was  conducted  (fays  he)  through  the  prifon  by  his  trial, 
one  of  its  inferior  dependants.     We  had  a  torch  with        "  It  is  in  the  Canal'  Orfano  where  veftels  from  Tur- 

us.     We  crept  along  narrow  paffages  as  dark  as  pitch,  key  and  the  Levant  perform  quarantine.     This  place 

In  fome  of  them  two  people  could  fcarcely  pafs   each  is  the  watery  grave  of  many  who  have  committed  poli- 

other.     The  cells  are  made  of  ma  fly  marble  ;   the  ar-  tical  or  perfonal  offences  againft  the   ftate  or  fenate, 

chitecture  of  the  celebrated  Sanibvini.  and  of  many  who  have  committed  no  offences  at  all. 

"  The  cells  are  not  only  dark,  and  black  as  ink,  but  They  are  carried  out  of  the  city  in  the  middle  of  the 

being  furrounded  and  confined  with  huge  walls,  the  night,   tied  up  in  a  fack  with  a  large  ftone  faftened  to 

fmalleft  breath  of  air  can  fcarcely  find  circulation  in  it,  and  thrown  into  the  water.     Fifhermen  are  prohi 


them.  They  are  about  nine  feet  fquare  on  the  floor, 
arched  at  the  top,  and  between  fix  and  feven  feet  high 
in  the  higheft  part.  There  is  to  each  cell  a  round 
hole  of  eight  inches  diameter,  through  which  the  pri- 


bited  on  forfeiture  of  their  liyes,  againft  fifhing  in  this 
diftrict.  The  pretence  is  the  plague.  This  is  the  fe- 
cret  hiftory  of  people  being  loft  in  Venice. 

"  The  government,  with  age,  grew  feeble;  was  afraid 


foner's  daily  allowance  of  twelve  ounces  of  bread  and  a    of  the  difcuflion  of  legal  procefs  and  of  public  execu- 


pot  of  water  is  delivered.  There  is  a  fmall  iron  door 
to  the  cell.  The  furniture  of  the  cell  is  a  little  ftraw 
and  a  fmall  tub  ;  nothing  elfe.  The  ftraw  is  renewed 
and  the  tub  emptied  through  the  iron  door  occasion- 
ally. 

"  The  diet  is  ingenioufly  contrived  for  the  perdura- 
tion  of  punifhment.     Animal  food,  or  a  cordial  nutri- 


tions ;  and  navigated  this  rotten  Bucentaur  of  the  A- 
driatic,  by  fpies,  prifons,  alTafiination,  and  the  Canal' 
Orfano." 

This  is  indeed  a  frightful  narrative,  and,  we  doubt 
not,  true  as  well  as  frightful ;  but  when,  from  the  ftate 
of  the  Venetian  prifons,  the  author  infinuates,  that 
Howard  was  not  actuated  by  genuine  benevolence,  and 


tious  regimen,  in  fuch  a  fituation,  would  bring  on  dif-  infers,  or  withes  his  reader  to  infer,  that  the  propofal  of 
eafe,  and  defeat  the  end  of  this  Venetian  juftice.  Nei-  that  celebrated  philanthropift  for  fubfiituting  folitary 
ther  can  the  foul,  if  fo  inclined,  fteal  away,  wrapt  up  in  confinement,  in  many  cafes,  for  capital  punifhment,, 
{lumbering  delufion,  or  fink  to  reft  ;  from  the  admo-    muff  have  refulted  from  his  not  taking  into  confidera- 
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Procyon,  tion  the  mind  of  the  criminal- — the  infinuation,  to  fay 
the  lea  ft  of  it,  is  ungenerous,  and  the  conclufion  is  at 
war  with  the  premifes.  That  there  was  fomething  ro- 
mantic and  fuperfhious  in  Howard's  wanderings,  we 
readily  admit ;  but  it  feerns  impcffible  to  doubt  of  the 
reality  of  his  benevolence  ;  and  though  the  horrid  pri- 
fon  of  Venice,  into  which,  as  the  Doctor  allures  us, 
Mr  Howard  never  entered,  was  calculated  to  injure  the 
body,  without  improving  the  mind  of  the  criminal,  it 
does  not  follow  but  that  folitary  confinement,  under 
fuch  regulations  as  at  Philadelphia,  is  the  bed  means 
that  have  yet  been  thought  of  for  obtaining  the  object 
neareft  Howard's  heart,  the  reformation  of  the  morals 
of  the  criminal. 

PR.OCYON,  in  aftronomy,  a  fixed  ftar  of  the  fe- 
cond  magnitude,  in  Canis  Minor,  or  the  Little  Dog. 

PROSPECT;  Frankfort,  in  the  Diftrid  of  Maine 
is  now  fo  called.  It  adjoins  Buckfton  on  Penobfcot 
river,  and  is  1 6  miles  below  Orrington. — -Morse. 

Prospect  Harbour,  on  the  S.  coaft  of  Nova-Scotia, 
has  Cape  Sambro  and  Ifland  ea  ft  ward,  and  is  2  leagues 
N.  E.  of  St  Margaret's  Bay. — ib. 

PROSTHAPHERESIS,  in  aftronomy,  the  diffe- 
rence between  the  true  and  mean  motion,  or  between 
the  true  and  mean  place,  of  a  planet,  or  between  the 
true  and  equated  anomaly;  called  alio  equation  of the 
orbit,  or  equation  of  the  centre,  or  (Imply  the  equation  ; 
and  it  is  equal  to  the  angle  formed  at  the  planet,  and 
fubtended  by  the  eccentrcity  of  its  orbit. 

PROTECTWORTH,  a  townfhip  in  the  northern 
part  of  Chelhire  county,  New-Hampfhire.  It  was  in- 
corporated in  1769,  and  contains  210  inhabitants. — 
Morse. 

PROTRACTING,  or  Protraction,  in  furvey- 
ing,  the  act  of  plotting  or  laying  down  the  dimenfions 
taken  in  the  field,  by  means  of  a  protractor,  &c.  Pro- 
tracting makes  one  part  of  furveying. 

PROTRACTiNG-Pin,  a  fine  pointed  pin  or  needle,  fit- 
ted into  a  handle,  ufed  to  prick  oft  degrees  and  minutes 
frpm  the  limb  of  the  protractor. 

PROVIDENCE,  a  river  which  falls  into  Narragan- 
fet  bay  on  the  W.  fide  of  Rhode-IfUnd.  It  rifes  by 
feveral  'branches,  part  of  which  come  from  Manachu- 
fetts.  It  is  navigable  as  far  as  Providence  for  fhips  of 
900  tons,  30  miles  from  the  fea.  It  affords  fine  filh, 
oyfters  and  lobfters. — Morse. 

Providence,  a  county  of  Rhode-Ifiand  State, 
bounded  by  Mafiiichufetts  N.  and  E.  Connecticut  W. 
and  Kent  county  on  the  fouth.  It  contains  9  townfhips, 
and  24,391  inhabitants,  including  82  flaves.  Its  chief 
town  is  Providence,  and  the  town  of  Scituate  is  fa- 
mous for  its  excellent  cannon  foundery.— ib. 

Providence,  the  chief  town  of  the  above  county, 
fituated  30  miles  N.  by  W.  4W.  from  Newport,  and 
35  from  the  fea;  feated  at  the  head  of  navigation  of 
Narraganfet  Bay,  on  both  fides  of  Providence  river, 
the  two  parts  of  the  town  being  connected  by  a  bridge 
160  feet  long  and  22  wide.  It  is  the  oldeft  town  in 
the  State,  having  been  fettled  by  Roger  Williams  and 
his  company  in  1636  ;  and  lies  in  lat.  41  49  N.  and 
long.  71  23  W.  44  miles  S.  by  W.  of  Bofton,  and  291 
north-eaft  of  Philadelphia.  Ships  of  almoft  any  ftze 
fail  up  and  down  the  channel,  which  is  marked  out 
by  flakes,  erected  at  points  of  fhoals  and  beds  lying  in 
the  river,  fo  that  a  ftranger  may  come  up  to  the  town 


without  a  pilot.  A  (hip  of  956  tons,  for  the  Eaft-India 
trade,  was  lately  built  in  this  town,  and  fitted  for  fea. 
In  1764,  there  were  belonging  to  the  county  of  Provi- 
dence 54  fail  of  veffcls,  containing  4,320  tons.  In 
1790,  there  were  129  vefiels,  containing  11,942  tons. 
This  town  fuffered  much  by  the  Indian  war  of  1675, 
when  a  number  of  its  inhabitants  removed  to  Rhode- 
Ifiand  for  fheiter.  In  the  late  war,  the  cafe  was  re- 
verfed  ;  many  of  the  inhabitants  of  that  ifland  remov- 
ed to  Providence.  The  public  buildings  are  an  elegant 
meeting-houfe  for  Baptifts,  80  feet  fquare,  with  a 
lofty  and  beautiful  fteeple,  and  a  large  bell  call  at 
the  Hope  Furnace  in  Scituate  ;  a  meeting-houfe  for 
Friends  or  Quakers  ;  3  for  Congregationalifts,  one  of 
which,  lately  erecled,  is  the  mod  elegant  perhaps  in  the 
United  States;  an  Epifcopal  church;  a  handfome 
court-houfe,  70  feet  by  40,  in  which  is  depofited  a 
library  for  the  ufe  of  the  inhabitants  of  the  town  and 
country  ;  a  work-houfe  ;  a  market-houfe,  80  feet  long 
and  40  wide,  and  a  brick  fchool-houfe,  in  which  4 
fchools  are  kept.  Rhode-Ifiand  college  is  eftabliftied 
at  Providence.  The  eleganc  building  erected  for  its 
accommodation,  is  fituated  on  a  hill  to  the  eaft  of  the 
town  ;  and  while  its  elevated  fituation  renders  it  de- 
lightful, by  commanding  an  extenfive,  variegated 
profpect,  it  furnifties  it  with  a  pure,  falubrious  air. 
The  edifice  is  of  brick,  4  (lories  high,  150  feet  long, 
and  46  wide,  with  a  projection  of  10  feet  each  fide. 
It  has  48  rooms  for  ftudents,  and  8  larger  ones  for 
public  ufes.  The  roof  is  flated.  It  is  a  flourifliing 
feminary,  and  contains  upwards  of  60  ftudents.  It 
has  a  library  containing  between  2  and  3000  volumes, 
and  a  valuable  philofophical  apparatus.  The  houfes 
in  this  town  are  generally  built  of  wood,  though  there 
are  fome  brick  buildings  which  are  large  and  elegant. 
At  a  convenient  diftance  from  the  town,  an  hofpital 
for  the  fmall-pox  and  other  difeafes'has  been  erected. 
There  are  two  fpermaceti  works,  a  number  of  diftille- 
ries,  fugar-houfes  and  other  manufactories.  Several 
forts  were  erected  in  and  near  the  town  during  the  war, 
which,  however,  are  not  kept  in  repair.  It  has  an 
extenfive  trade  with  Maffachufetts,  Connecticut,  and 
part  of  Vermont ;  with  the  Weft-Indies,  with  Europe, 
and  lately  with  the  Eaft-Incies  and  China.  A  bank 
has  alfo  been  eftablifhed  here,  and  a  cotton  manu- 
factory, which  employs  100  hands  ;  with  which  is  con- 
nected a  mill  for  fpinning  cotton,  on  the  model  of  Sir 
R.  Arkwright's  mill.  It  is  erected  at  Pawtucket  Falls, 
in  North-Providence,  and  is  the  firfc  of  the  kind  built 
in  America.  The  exports  for  one  year,  ending  Sept. 
30,  1794,  amounted  to  the  value  of  643,373  dollars. 
It  contains  6,380  inhabitants,  including  48  flaves. 
—ib. 

Providence,  North,  a  townfhip  of  Rhode-Ifiand,  in 
Providence  county,  north  of  the  town  of  Providence  ; 
fouth  of  Smithfield,  and  feparated  from  the  State  of 
MafTachufetts  on  the  eaft  by  Pawtucket  river.  It  con- 
tains 107 1  inhabitants,  including  5  fhves. — ib. 

Providence,  a  townfhip  of  New-York,  fituated  in 
Saratoga  county,  taken  from  Galway,  and  incorpora- 
ted in  1796. — ib. 

Providence,  Upper  and  Lower,  townfhips  in  Dela- 
ware county,  Pennfylvania. 

Providence,  a  townfhip  in  Montgomery  county, 
Pennfylvania. — ib. 

Providence 
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Pwvi-  Providence,  one  of  the  Bahama  Iflands,  and  the 
dence.  feCcnd  in  fize  of  thofe  fo  called  ;  being  about  36  miles 
»„.!L„  in  length  and  16  in  hreaJth.  N.  lat,  24  58,  W- 
long,  at  its  eaft  part  77  21.  It  was  formerly  called 
Alaco,  and  is  frequently  named  Neiv- Providence. 
Chef  town,  Naffau. — ib, 

Providence,  an  uninhabited  ifland  on  the  coaft  of 
Honduras,  11  miles  long  and  4  broad.  It  has  a  fer- 
tile foil,  wholefome  air,  and  plenty  of  water}  and 
rr.ight  be  eafily  fortified.  It  is  i'eparated  from  the  con- 
tinent by  a  narrow  channel.  Here  are  neither  ferpents 
nor  venomous  reptiles.  N.  lat.  13  26,  W.  long.  80 
45. — ib. 

PROVINCE,  an  ifland  in  Delaware  river,  6  miles 
below  Philadelphia.  It  is  joined  to  the  main  land  by 
a  dam. — ib. 

PROVINCE-TOWN  is  fituated  on  the  hock  of 
Cape  Cod,  in  Barnftable  county,  Maffachufetts,  3 
miles  north-weft  of  Race  Point.  Its  harbour,  which  is 
one  of  the  beft  in  the  State,  opens  to  the  fouthvvard, 
and  has  depth  of  water  for  any  fhips.  This  was  the 
firft  port  entered  by  the  Enghfh  when  they  came  to 
fettle  in  New-England,  in  1620.  It.  has  been  in  a 
thriving  and  decaying  ftate  many  times.  It  is  now 
rifmg,  and  contains  454  inhabitants  ;  whofe  fole  de- 
pendence is  upon  the  cod-fifhery,  in  which  they  em- 
ploy 20  fail,  great  and  fmall.  Ten  of  their  veffels,  in 
1790,  took  1 1,000  quintals  of  cod-fifh.  They  are  fo 
expert  and  fuccefsful  that  they  have  not  loft  a  veffel  or 
a  man  in  the  bufmefs,  fince  the  war.  The  houfes,  in 
number  about  90,  ftand  on  the  inner  fide  of  the  cape, 
fronting  the  fouth-eaft.  They  are  one  ftory  high,  and 
fet  up  on  piles,  that  the  driving  fands  may  pafs  un- 
der them;  otherwife  they  would  be  buried  in  fand. 
They  raife  nothing  from  their  lands,  but  are  wholly 
dependent  on  Bofton,  and  the  towns  in  the  vicinity, 
for  every  vegetable  production.  There  are  but  2  hor- 
fes  and  2  yokes  of  oxen  kept  in  the  town.  They  have 
about  50  cows,  which  feed  in  the  fpring  upon  beach 
grafs,  which  grows  at  intervals  upon  the  Ihore  ;  and  in 
fummer  they  reed  in  the  fuoken  ponds  and  marfhy  places 
that  are  found  between  the  fand-hills.  Here  the  cows 
are  feen  wading,  and  even  fwimming,  plunging  their 
heads  into  the  water  up  to  their  horns,  picking  a  fcanty 
fubliftence  from  the  roots  and  herbs,  produced  in  the 
water.  They  are  fed  in  the  winter  on  ledge,  cut  from 
the  fiVs. — ib. 

PRUCREOS,  a  cape  on  the  coaft  of  New-Spain, 
in  the  South  Sea. — ib. 

PRUDENCE,  a  fmall  ifland,  nearly  as  large  as 
Canonnicut,  and  lies  N.  of  it,  in  Narraganfet  Bay.  It 
belongs  to  the  town  of  Portfmouth,  in  Newport  coun- 
ty Rbode-lfiand.  The  north  end  is  nearly  oppofite  to 
Briftol  on  the  eaft  fide  of  the  bay. — ib. 

PRUNING  Under  this  title  (Encycl)  it  is  ob- 
ferved,  that  when  large  branches  of  trees  bearing  ftone- 
fruit  are  taken  off,  the  trees  are  fubject  to  gum  and  de- 
cay. For  this  a  remedy  has  been  invented  by  Thomas 
Sk'p  JDyot  Bucinall.  Efq;  of  Conduit-ftreet,  which,  not- 
withstanding many  objections  made  to  it  at  frrft,  expe- 
rience has  proved  to  be  luccefsful,  and  for  the  difcovery 
of  which  the  Society  for  the  Encouragement  of  Arts, 
&c.  voted  the  filver  medal  to  the  difcoverer.  It  is  as 
follows: 

Cut  every  branch  which  fhould  be  taken  away  clofe 
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to  the  place  of  its  feparation  from  the  trunk  ;  fmooth 
it  well  with  a  knife  ;  and  then  with  a  painter's  brufh 
fmear  the  wound  over  with  what  Mr  Bucknall  calls  me- 
dicated tar.  This  medicated  tar  is  compofed  of  one 
quarter  of  an  ounce  of corrofive  fublimate,  reduced  to 
fine  powder  by  beating  with  a  wooden  hammer,  and 
then  put  into  a  three-pint  earthen  pipkin,  with  about 
a  glafs  full  of  gin  or  other  fpirit,  ftirred  well  together, 
and  the  fublimate  thus  diffolved.  The  pipkin  is  then 
filled  by  degrees  with  vegetable  or  common  tar,  and 
conftantly  ltirred,  till  the  mixture  be  blended  together 
as  intimately  as  poffible  ;  and  this  quantity  will  at  any 
time  be  fufficient  for  two  hundred  trees.  To  prevent 
danger,  let  the  corrofive  fublimate  be  mixed  with  the 
tar  as  quickly  as  poffible  after  it  is  puvchafed  ;  for,  be- 
ing of  a  very  poifonous  nature  to  all  animals,  it  fhould 
not  be  fuffered  to  lie  about  ahoufe,  for  fear  of  mifchief 
to  fome  part  of  the  family. 

By  the  application  of  this  compofition,  Mr  Buck- 
nall can,  without  the  finalleft  danger,  ufe  the  pruning 
hook  on  all  kinds  of  trees  much  more  freely  than  we 
have  recommended  its  ufe  in  the  article  referred  to.  "  I 
give  no  attention  (fays  he)  to  fruit-branches,  and  wood- 
branches  ;  but  beg,  once  for  all,  that  no  branch  (hall 
ever  be  fhortened,  unlefs  for  the  figure  of  the  tree,  and 
then  conftantly  taken  off  clofe  to  the  feparation,  by 
which  means  the  wound  foon  heals.  The  more  the 
range  of  the  branches  fhoots  circularly,  a  little  inclining 
upwards,  the  more  equally  will  the  lap  be  diftributed,. 
and  the  better  will  the  tree  bear  ;  for,  from  that  cir- 
cumftance,  the  fap  is  more  evenly  impelled  to  every 
part.  Do  not  let  the  ranges  of  branches  be  too  near 
each  other  ;  for  remember  all  the  fruit  and  the  leaves 
fhould  have  their  full  fhare  of  the  fun  ;  and  where  it 
fuits  let  the  middle  of  the  tree  be  free  from  wood,  fo 
that  no  branch  fliall  ever  crofs  another,  but  all  the  ex- 
treme ends  point  outwards." 

PUAN,  <  v  Green  Bay,  has  communication  eaftward 
with  Lake  Michigan. — Morse. 

PUEBLA  DE  LOS  ANGELOS,  the  prefent  ca- 
pital of  the  province  of  Tlafcala,  or  Los  Angelos. — #_ 

PUEBLO  NUEVO,  or  Newtown,  at  the  bottom 
of  the  gulf  of  Dolce,  on  the  W.  coaft  of  Mexico.  It 
is  7  leagues  N.  by  W.  of  Baia  Honda,  or  Deep  Bay. 
The  ifland  of  this  name  is  oppofite  the  town  and  mouth 
of  the  river  of  its  name,  in  the  bottom  of  Frefh  Water 
bay,  in  lat.  about  8  50  N.  and  long.  83  28  W. — ib. 

PULO,  the  name  of  feveral  iflands  of  Afia,  in  the 
Indian  Ocean  ;  the  principal  of  which  alone,  according 
to  Dr  Brookes,  is  inhabited.     This  is  the  ifland 

PuLO-Condore,  which,  being  vifited  by  Lord  Ma- 
cartney as  he  failed  to  China,  is  thus  defcribed  by  Sir 
George  Staunton.  "  It  has  the  advantage  of  convenient 
anchoring  places  in  either  monfoon.  The  fquadron  ac- 
cordingly flopped  on  the  17th  of  May,  in  a  fpacious 
bay  on  the  eaftern  fide  of  the  ifland ;  and  came  to  an? 
cbor  at  the  entrance  of  its  fouthern  extremity,  as  the 
water  fhoaled  there  to  five  fathoms  and  a  half,  occa- 
fioned  by  a  bank  which  ftretches  acrofs  two-thirds  of 
the  entrance.'  It  was  found  afterwards,  that  beyond 
the  bank  there  is  a  fafe  paffage  to  the  inner  part  of  the 
bay,  the  north  of  which  is  iheltered  by  a  fmall  ifland 
lying  to  the  eaftward.  The  whole  of  the  bay  is  form- 
ed by  four  fmall  iflands,  which  approach  fo  nearly  to 
each  other,  as  to  appear,  from  feveral  points,  to  join.. 

They 


Puan, 

II 
Pulo. 


P    U    L 


C     8     ] 


PUN 


Pulo.  They  all  feem  to  be  the  rude  fragments  of  primitive 
mountains,  feparated  from  the  great  continent  in  the 
lapfe  of  time.  The  principal  ifland  is  eleven  or  twelve 
miles  in  length,  and  about  three  in  breadth.     It  is  in 


intended,  if  the  weather  mould  be  favourable,  to  land 
the  invalids.  The  next  morning  was  fair  in  the  begin- 
ning ;  and  a  party  of  pleafure  was  made  from  the  Hin- 
doftan  to  a  fmall  ifland  clofe  to  Pulo  Condore.     They 


the  form  of  a  crefcent,  and  confifts  of  a  ridge  of  peak-    were  fcarcely  arrived  upon  it  when  the  weather  began 


ed  hills.  Its  latitude,  as  calculated  from  a  meridional 
obfervation,  is  8°  40'  north  from  the  equator  ;  and  its 
longitude,  according  to  a  good  chronometer,  is  1050 


to  lower  ;  and  the  boat  fet  off  on  its  return,  in  order  to 

reach  the  fhip  before  the  impending  ftorm  mould  begin. 

"  With  difficulty  it  reached  the  ihip  ;  and  as  foon  as 

the  weather  became  fair,  meffengers  were  difpatched  on 

'"The  Englifh  had  a  fettlement  on  Condore  until  the    fhore  to  receive  and  pay  for  the  provifions  promifed. 


55'  eaft  from  Greenwich. 


beginning  of  the  prefent  century,  when  fome  Malay  fol- 
diers  in  their  pay,  in  refentment  for  fome  unj  u  ft  i  liable 
treatment,  murdered  their  fuperiors,  with  the  exception 
of  a  very  few  who  efcaped  off  the  ifland,  where  no  Eu- 
ropeans have  fince  refided.     At  the  bottom  of  the  bay 


When  they  arrived  at  the  village,  they  were  aftoniftied 
to  find  it  abandoned.  The  houfes  were  left  open,  and 
none  of  the  effecls,  except  fome  arms,  that  had  on  the 
firft  vifit  been  perceived  within  them,  or  even  of  the 
poultry  feeding  about  the  doors,  were  taken  away.     In 


lone 


range 


was  a  village  fituated  clofe  to  a  fine  fandy  beach,  with    the  principal  cabin  a  paper  was  found,  in  the  Chinefe 

language,  of  which  the  literal  tranflation  purported,  as 
nearly  as  it  could  be  made,  that  '  the  people  of  the 
ifland  were  few  in  number,  and  very  poor,  yet  honeft, 
and  incapable  of  doing  mifchief ;  but  felt  much  terror 


of  cocoa-nut  trees  before  it,  and  it  was 
defended  from  the  north-eaft  fea  by  a  reef  of  coral 
rocks,  within  which  was  good  anchorage  for  fmall  vef- 
fels,  and  an  eafy  landing  for  boats.     A  party  went  on 


ihore  from  Lord  Macartney's  fquadron,  with  the  pre-  at  the  arrival  of  fuch  great  fhips  and  powerful  perfons, 

caution,  however,  of  being  armed,  as  large  canoes  were  efpecially  as  not  being  able  to  fatisfy  their  wants  in  re- 

efpied  within  the  reef,  which  might  have  been  Malay  gard  to  the  quantity  of  cattle  and  other  provifions,  of 

pirates.     Several  of  the  inhabitants  came  to  the  beach,  which  the  poor  inhabitants  of  Pulo  Condore  had  fcarce- 

and  with  the  appearance  of  much  urbanity  of  manners  ly  any  to  fupply,  and  confequently  could  not  give  the 

welcomed  them  on  fhore,  and  conducted  them  to  the  expecled  fatisfadtion.     They  therefore,  through  dread 


houfe  of  their  chief.  It  was  a  neat  bamboo  cabin,  lar- 
ger than  the  reft.  The  floor  was  elevated  a  few  feet 
above  the  ground,  and  ftrewed  with  mats,  on  which 
•were  affembled  as  many  men  as  the  place  could  hold. 


and  apprehenfion,  refolved  to  fly  to  preferve  their  lives. 
That  they  fupplicate  the  great  people  to  have  pity  on 
them  ;  that  they  left  all  they  had  behind  them,  and  on- 
ly requefted  that  their  cabins  might  not  be  burnt ;  and 


It  was  apparently  on  the  occafion  of  fome  feftival,  or  conclude  by  proftrating  themfelves  to  the  great  people 

pleafurable  meeting.     There  was  in  one  of  the  apart-  a  hundred  times.' 

ments  an  altar  decorated  with  images,  and  the  parti-         "  The  writers  of  this  letter  had  probably  received  ill 

tions  hung  with  figures  of  monftrous  deities;  but  the  treatment  from  other  flrangers.    It  was  determined  that 


countenances  and  deportment  of  the  people  conveyed 
no  idea  of  religious  awe,  and  no  perfon  was  feen  in  the 
pofture  of  prayer  or  adoration.  A  few  fpejirs  flood 
againft  the  wall  with  their  points  downwards,  together 
with  fome  matchlocks  and  a  fwivel  gun.     The  drefs  of 


they  fhould  not  continue  to  think  ill  of  all  who  came  to 
vifit  them.  On  their  return  they  were  perhaps  as  much 
furprifed  to  find  their  houfes  ftill  entire,  as  their  vifitors 
had  been  who  found  they  were  deferted.  Nothing  was 
disturbed  ;  and  a  fmall  prefent,  likely  to  be  acceptable 


thofe  people  was  compoied  chiefly  of  blue  cotton  worn  to  the  chief,  was  left  for  him  in  the  principal  dwelling, 
loofely  about  them  ;  and  their  flat  faces  and  little  eyes 
denoted  a  Chinefe  origin  or  relation.  Several  long 
flips  of  paper,  hanging  from  the  ceiling,  were  covered 
with  columns  of  Chinefe  writing.  One  of  the  miffio- 
naries,  who  was  of  the  party,  could  not,  however,  in 
any  degree,  underftand  their  converfation  ;  but  when 
the  words  were  written,  they  inftantly  became  intelli- 
gible to  him.  Though  their  colloquial  language  was  al- 
together different  from  what  is  fpoken  in  China,  yet  the 
characters  were  all  Chinefe  ;  and  the  fa6t  was  clearly 
afcertained  on  this  occafion,  that  thofe  characters  have 
an  equal  advantage  with  Arabic  numbers,  of  which  the 
figures  convey  the  fame  meaning  wherever  known  ; 
whereas  the  letters  of  other  languages  denote  not  things, 
but  elementary  founds,  which  combined  varioufly  toge- 
ther, form  words,  or  more  complicated  founds,  convey- 
ing different  ideas  in  different  languages,  though  the 
form  of  their  alphabet  be  the  fame. 

"  The  inhabitants  of  Pulo  Condore  were,  it  feems, 
Cochin-Chinefe,  with  their  defendants,  who  fled  from 
their  own  country,  in  confequence  of  their  attachment 
to  one  of  its  fovereigns,  dethroned  by  feveral  of  his 
own  fubjedts.  It  was  propofed  to  purchafe  provifions 
here ;  and  the  people  promifed  to  have  the  fpecified 
quantity  ready,  if  poflible,  the  next  day,  when  it  was 


Pulo, 

0  • 

Puna. 


with  a  Chinefe  letter,  fignifying  that  *  the  fhips  and 
people  were  Englifh,  who  called  merely  for  refrefh- 
ment,  and  on  fair  terms  of  purchafe,  without  any  ill  in- 
tention ;  being  a  civilized  nation,  endowed  with  prin- 
ciples of  humanity,  which  did  not  allow  them  to  plun- 
der or  injure  others  who  happened  to  be  weaker  or 
fewer  than  themfelves." 

Pulo  Lingen,  another  of  this  clufter,  is  likewife  a  con- 
fiderable  ifland,  remarkable  for  a  mountain  in  its  centre, 
terminating  in  a  fork  like  Parnaffus;  but  to  which  the 
unpoetical  feamen  beftow  the  name  of  aJJ'es  ears.  Every 
day  prefented  new  iflands  to  the  view,  difplaying  a  vaft 
variety  in  form,  fize,  and  colour.  Some  ifolated,  and 
fome  collected  in  clufters.  Many  were  clothed  with 
verdure  ;  fome  had  tall  trees  growing  on  them  ;  others 
were  mere  rocks,  the  refort  of  innumerable  birds,  and 
whitened  with  their  dung. 

PUNA,  an  ifland  near  the  bay  of  Guyaquil,  on  the 
coaft  of  Peru,  about  12  or  14  leagues  long  from  E.  to 
W.  and  4  or  5  broad.  There  is  an  Indian  town  of  the 
fame  name,  on  its  fouth  fide,  having  about  20  houfes, 
and  a  fmall  church.  The  houfes  all  ftand  on  pofts  10 
or  12  feet  high,  with  ladders  on  the  outfide  to  go  up 
to  them.  From  the  ifland  Santa  Clara  in  the  bay  of 
Guyaquil  to  the  wefternmoft  point  of  the  ifland,  called 

Punta 


PUN 
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PUR 


Panella- 
tion. 


Qui  pri- 

hius  perio 

jdum  et  co 

on  mon- 

{[travit.  Sui 


fcrat.  tab 
30.  edit 
1689. 


Punta  Arena,  is  7  leagues  E.  N.  E.     S.  lat.  3  17,  W. 
long.  81  6. — Morse. 

PUNCTUATION,  in  grammar,  is  an  art  with 
which  we  have  faid,  in  the  Encyclopedia,  that  the  an- 
cients were  entirely  unacquainted.  Candour  obliges  us 
to  confefs  that  this  was  faid  rafhly.  A  learned  writer, 
in  the  Monthly  Magazine  for  September  1798,  who 
fubfcribes  J.  Warburton,  has  proved,  we  think  com- 
pletely, that  the  art  is  not  wholly  modern  ;  and  we 
iliall  lay  his  proofs,  in  his  own  words,  before  our  rea- 
ders. 

"  Some  fpecies  of  paufes  and  divifions  of  fentences 
in  fpsaking  and  writing  mull:  have  been  coeval  with  the 
knowledge  of  communicating  ideas  by  found  or  by  fym- 
bols.  Suidas*  fays,  that  the  period  and  the  colon  were 
difcovered  and  explained  by  Thrafymacus,  about  380 
years  before  the  Chriflian  sera.  Cicerof  fays,  that 
has de  Thru-  Thrafymacus  was  the  firft  who  ftudied  oratorical  num- 
rymacbo.  bers,  which  entirely  confided  in  the  artificial  ftructure 
\  Cicero  qC  peri0(js  and  colons.  It  appears  from  a  paffage  in 
IJRb'et.  Lib*.  AriftotleJ,  that  punctuation  was  known  in  his  time, 
iiii.  c.  5.  The  learned  Dr  Edward  Bernard $  refers  the  know- 
§  Bern.  Or-  ledge  of  pointing  to  the  time  of  that  philofopher,  and 
f>is  eruti.  Li-  fays,  that  it  confifted  in  the  different  pofitions  of  one 
fingle  point.  At  the  bottom  of  a  letter,  thus,  (A.) 
it  was  equivalent  to  a  comma;  in  the  middle  (A-)  it 
was  equal  to  a  colon  ;  at  the  top  (A')  it  denoted  a 
period,  or  the  conclufion  of  a  fentence. 

"  This  mode  was  eafily  practifed  in  Greek  manu- 
fcripts,  while  they  were  written  in  capitals.  But  when 
the  fmall  letters  were  adopted,  that  is,  about  the  9th 
century,  this  diftinction  could  not  be  obferved ;.  a 
change  was  therefore  made  in  the  fcheme  of  punctua- 
tion. Unciales  literas  hodietno  ufu  dicimus  eas  in  vetujlis 
codicibus,  qua:  prifcam  formam  fervant,  ac  foluta  funt,  nee 
mutub  colligantur.  Hujus  modi  litera  unciales  obfervan- 
tur  in  libris  omnibus  ad  nonum  ujque  faculum — Montf. 
Palseog.  Recens.  p.  xii. 

"  According  to  Cicero,  the  ancient  Romans,  as  well 
as  the  Greeks,  made  ufe  of  points.     He  mentions  them 
under  the  appellation  of  libra-riorum  note  ;  and  in  feve- 
ral  parts  of  his  works  he  fpeaks  of  *  interpuncla  clau- 
Jula:  in  orat'wnibusf   of  *  claufula  atque  interpuncla  ver- 
* CU.de       borum*  of  ' v  inter puncliones  verborum,'  &c* 
Orat.  1.  iii.       ««  Seneca,  who  died  A.  D.  65,  exprefsly  fays,  that 
§  26.  ibid.  Latin  writers,  in  his  time,  had  been  ufed  to  punctua- 
7.    ra  .pro  tjon<       <  Nos\,  cum  fcribimus  interpungere  confuevimus .' 
§  25>  '       Muretus  and  Lipfius  imagined  that  thefe  words  alluded 
\Sen.Eprp.  to  the  infertion  of  a  point  after  each  word:  but  they 
40.  certainly  were  miftaken  ;  for  they  muft  neceffarily  refer 

to  marks  of  punctuation  in  the  divifion  of  fentences, 
becaufe  in  the  paffage  in  which  thefe  words  occur,  Se- 
neca is  fpeaking  of  one  Q^  Haterius,  who  made  no 
paufes  in  his  orations. 

"  According  to  Suetonius,  in  his  Illufi.  Gram.  Vale- 
rius Probus  procured  copies  of  many  old  books,  and 
employed  himfelf  in  correcting,  pointing,  and  illuftrat- 
ing  them ;  devoting  his  time  to  this  and  no  other  part 
of  grammar.  Multa  exemplaria  contracla  emendare,  ac  di- 
Jiinguere  et  adnotare  curavit ;  foli  huic,  nee  ulli  praterea, 
grammatices  parti  deditus. 

"  It  appears  from  hence,  that  in  the  time  of  Probus, 
or  about  the  year  68,  Latin  manufcripts  had  not  been 
ufually  pointed,  and  that  grammarians  made  it  their 
bufinefs  to  fupply  this  deficiency. 
Suppl.  Vol.  III. 


"  Quintilian,   who  wrote  his  celebrated  treatife  on     Punta, 
Oratory,  about  the  year  88,  fpeaks  of  commas,  colons,         H 
and  periods  ;  but  it  muft  be  obferved,  that  by  thefe  ^Z^3* 
terms  he  means  claufes,  members,  and  complete  fenten- 
ces, and  not  the  marks  of  punctuation  J.  1  <l'mf • 

"  iElius  Donatus$  publifhed  a  treatise  on  Grammar  «  ^  D. 
in  the  4th  century,  in  which  he  explains  the  di/linclio,  340, 
the  media  diflinElio,  and  the  fubdiJlinBio  ;   that  is,  the  ufe 
of  a  fingle  point  in  the  various  pofitions  already  men- 
tioned. 

"  Jerom*,  who  had  been  the  pupil  of  Donatus,  in  *  Hieron. 
his  Latin  Verfion  of  the  Scriptures,  made  ufe  of  cer-  Praf- '"  &~ 
tain  distinctions  or  divifions,  which  he  calls  cola  and-*"'""1'  _■'  ' 

t      i  1  1  11  111       etiam,  .rraj. 

commata.      It  has,    however,    been  thought  probable,  in  j0rua„!f 
that  thefe  divifions  were  not  made  by  the  addition  of  &c.tom.iii. 
any  points  or  (lops  ;  but  were  formed  by  writing,  in  p.  a6. 
one  line,  as  many  words  as  conflituted  a  claufe,  equi- 
valent to  what  we  diflinguilh  by  a  comma  or  a  colon. 
Thefe  divifions  were  called   a-n^ot  or  ta/jtwra  ;  and  had 
the   appearance  of    fliort    irregular   verfes   in   poetry. 
There  are  fome  Greek  manufcripts  ftill  extant,   which     . 
are  written  in  this  manner f."  f  VUe 

Mr  Warburton  fays,  that  the  bed:  treatife  upon  punc-  Montf. 
tuation  that  he  has  feen,  was  publifhed  fome  years  fince     "  ao&' 
by  an  anonymous  author,  and  dedicated  to  Sir  Clifton  m,.  „£  Ci  4, 
Wintringham,    Bart.     With  that  treatife  we  are  not 
acquainted  ;  but  we  do  not  think  that  the  art  of  punc- 
tuation can  be  taught  by  rules.     The  only  way  to  ac- 
quire it  is  to  obferve  attentively  how  the  molt  perfpi- 
cuous  writers  difpofe  of  their  periods,    colons,   femi- 
colons,  and  commas.     This  will  make  us  acquainted 
with  the  importance  of  each  ;  and  then  every  writer, 
who  knows  his  own  meaning,  muft  be  capable  of  point- 
ing his  own  pages  more  correctly  than  any  other  man. 

PUNTA  Fort,  one  of  the  large  batteries  or  caftles, 
and  the  fecond  in  order,  at  the  mouth  of  the  harbour 
of  the  Havannah,  in  the  ifland  of  Cuba.  It  is  alfo 
called  Mefa  de  Maria,  or  the  Virgin  Mary's  Table.— 
Morse. 

PUNTA  DE  PEDRAS,  a  cape  on  the  north- 
weftern  extremity  of  the  peninfula  of  Yucatan,  in  New- 
Spain. — ib. 

PUNTA  ESPADA,  the  S.  E.  point  of  the  ifland 
of  St  Domingo  ;  65  leagues,  following  the  turnings 
of  the  coaft,  eaftward  of  Nifao,  and  16  leagues  from 
Cape  Raphael.  The  fouth-eaftern  part  of  the  ifland 
confifts  chiefly  of  extenfive,  rich  plains. — ib. 

PUNTA  GORDA,  a  peninfula  on  the  fouth  fide 
of  the  ifland  of  Cuba,  S.  E.  of  Ifle  de  Pinos,  90  weft  of 
the  gulf  of  Xagua,  and  70  eaft  of  Bohia  de  Corles. — ib, 

PUNTA  NEGRILLO,  the  weftern  point  of  the 
ifland  of  Jamaica. — ib. 

PURIFICATION,  a  town  of  New-Mexico,  14 
leagues  from  the  weft  coaft,  and  maintains  a  fiftiery 
near  the  low  lands  of  Chametla. — ib. 

PURYSBURG,  a  handfome  town  of  S.  Carolina, 
fituated  in  Beaufort  diftrict,  on  the  eaftern  fide  of  Sa- 
vannah river,  37  miles  from  the  ocean,  and  20  from 
the  town  of  Savannah.  It  contains  between  40  and 
50  dwelling-hbufes,  and  an  Epifcopal  church.  It  took 
its  name  from  John  Peter  Pury,  a  Swifs  who  fettled  a 
colony  of  his  countrymen  here  about  the  year  1733, 
with  a  view  to  the  culture  of  filk.  The  mnlberry-trees 
are  yet  ftanding,  and  fome  attention  is  ftill  paid  to  the 
making  of  filk. — ib. 

B  PUTA- 


Putav/ata- 
mes, 

II 
Pyrites. 
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PUT  A  WAT  AMES,  or  Poutootamies,  Indians  who  Journal,  we  have  a  method  of  making  artificial  pyrites,     Pyrites, 

inhabit  between  St  Jofeph's  and  Detroit,  and  can  fur-  which  we  fhall  give  in  the  words  of  the  author.  v-^v^ 

nifh  about  500  warriors.     There  are  two  tribes  of  this         "  I  impregnated  water  (fays  he)  very  ffrongly  with 

name,  the  one  of  the  river  of  St  Jofeph,  and  the  other  carbonic  acid,  and  introducing  fome  iron  filings,  I  con- 

of  Huron.     They  were  lately  hoftile  ;  but  at  the  treaty  tinued  the  impregnation  for  a  day  or  two,  and  after- 

of  Greenville,  Auguft  3,   1795,  they   ceded   lands  to  wards  allowed  the  water  to  ftand  in  a  well  corked  bottle 

the  United  Staees ;  who  in  return  paid  them  a  fum  in  for  fome  days,  till  the  acid  had  taken  up  as  much  iron 

hand,  and  engaged  to  pay  them  in  goods  to  the  value  as  poffible.     I  then  poured  it  into  an  aerating  appara- 

of  1000  dollars  a  year  forever. — ib.  tus  ;  threw  up  the  hepatic  gas  from  fulphuret  of  potafh 

PUTNEY,  a  thriving  town   in  Windham   county,  and  fulphuric  acid  ;  and  after  having  agitated  the  water 

Vermont,  on  the  wed  fide  of  Connecticut  river,  fouth  till  it  had  got  a  good  dofe  of  the  gas,  I  poured  the 


of  Weftminfter.     Inhabitants  1848. — ib. 

PYRAMIDOID,  is  fometimes  ufed  for  the  para- 
bolic fpindle,  or  the  folid  formed  by  the  rotation  of  a 
femi  parabola  about  its  bafe  or  greateft  ordinate.  See 
Parabolic  Spindle. 

PYRITES.  See  Mineralogy  in  this  Suppl. — 
Jn  the  third  volume  of  Mr  Nicholfon's  Philofophical 


water  into  a  large  bafon  :  this  was  in  the  evening,  and 
next  morning  when  I  looked  at  it  I  found  it  covered 
with  a  pretty  thick  film  of  a  moft  beautiful  variegated 
pyrites.  I  had  fo  little  of  it,  that  the  only  proof  I  had 
of  its  being  this  fubftance  was,  that  it  was  ignited  on 
its  being  placed  on  a  hot  poker." 
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Quadras, 

II 
Quadra- 
ture. 


UADRAS  Iflesy  on  the  N.  W.  coaft  of  N.  Ame- 
rica, lie  between  Pintard's  Sound  and  the  Straits 
de~Fuca.  Nootka  Sound  lies  among  thefe  iflands. 
In  1792,  two  Spanifh  fchooners,  and  his  Britannic  Ma- 
jefty's  fhip  Difcovery,  and  brigantine  Chatham,  paffed 
through  this  channel;  but  the  former  firft;  hence 
Capt.  Ingraham  called  the  ifles  by  the  name  of  the 
Spanifh  commander. — Morse. 

QUADRATURE,  in  geometry  (fee  that  article, 
and  likewife  Fluxions,  Encycl),  has  employed  the 
time  and  ingenuity  of  fome  of  the  moft  eminent  ma- 
thematicians both  of  ancient  and  of  modern  times. 
Dr  Halley's  method  of  computing  the  ratio  of  the  dia- 
meter of  the  circle  to  its  circumference,  was  confidered 
by  himfdf,  and  other  learned  mathematicians,  as  the 
eafieft  the  problem  admits  of.  And  although,  in  the 
courfe  of  a  century,  much  eafier  methods  have  been 
difcovered,  (till  a  celebrated  mathematician  of  our  own 
times  has  expreffed  an  opinion,  that  no  other  aliquot 
part  of  the  circumference  of  a  circle  can  be  fo  eafily 
computed  by  means  of  its  tangent  as  that  which  was 
chofen  by  Dr  Halley,  viz.  the  arch  of  30  degrees. 
Wiihout  taking  upon  him  to  determine  whether  this 
opinion  be  juft  or  nor,  the  Rev.  John  Hellins  has  fhewn 
how  the  feries  by  which  Dr  Halley  computed  the  ra- 
tio of  the  diameter  to  the  circumference  of  the  circle 
may  be  transformed  into  others  of  fwiiter  convergency, 
and  which,  on  account  of  the  fucceffive  powers  of  ^ 
which  occur  in  them,  admit  of  an  eafy  fummation. 
We  fhall  give  the  memoir  in  the  author's  own  words. 

"  1 .  The  propofed  transformation  is  obtained  by  means 
of  different  forms  in  which  the  fluents'  of  fome  fluxions 
may  be  expreffed  ;  and  to  proceed  with  greater  clear- 
nefs,  "I  will  here  (fays  Mr  Hellins)  fet  down  the 
fluxion  in  a  general  form,  and  its  fluent,  in  the  two  fe- 
ries  which  are  ufed  in  the  following  particular  inflance, 
and  may  be  applied  with  advantage  in  fimilar  cafes. 

r  -  r  X  m~*X   .  Xm    .    Xm+n    ,        Xm\-in 

"  2.  The  fluent  of   .   ,    ,,  is  == 1- — Z_  +  ., — , — 

I  — xn-  m      m-\-n       m-\-2n 


xmJc*n 

+  — : ,  &c.  which  feries,  being  of  the  fimpleft  form    Quadra- 

m-r3n  ture. 

which  the  fluent  feems  to  admit,  was  firft  difcovered 

and  probably  is  the  moft  generally  ufeful.     But  it  has 

alfo  been  found,  that  the  fluent  of  the  fame  fluxion  may 

be  expreffed  in  feries  of  other  forms,  which,  though 

lefs  Ample   than  that  above   written,    yet   have  their 

particular  advantages.     Amongft  thofe  other  forms  of 

feries   which   the   fluent  admits  of,    that   which  fuits 


my  prefent  purpofe  is" 


nx 


n-^-n 


m.  1 


n.  2n.xm±zn 


m.  m  -\-n.  I — xn\ 
n.  zn.  3«.  xm-{-in 


5T«  + 


m.m+n.m+2n.  1 — x"\        m.m+n.m  +  2n.m+^n.  1 — xn[ 
+  &c.  which,  to  fay  nothing  of  other  methods,  may 
eafily  be  investigated  by  the  rule  given  in  p.  64.  of  the 
third  edition  of  Emerfitfs  Fluxions  ;  or  its  equality  with 
the  former  feries  may  be  proved  by  algebra. 

"  3.  On  account  of  the  fign  —  before  x"t  in  the  laft 
feries,  it  may  be  proper  to  remark,  that  its  convergency, 

by  a  geometrical  progreflion,  will  not  ceafe  till — '■ 

becomes  =  1,  or  x  becomes  =  \/\  ;  and  that  when  * 
is  a  frnall  quantity,  and  n  a  large  number,  this  feries 
will  converge  almoft  as  fwiftly  as  the  former.  For  in- 
ftance,  if  x  be  =  \/\,  and  »  —  8,  which  are  the  values 
in  the  following  cafe,  the  former  feries  will  converge  by 

the  quantity  xn  —  V'-jj8  =  -g-V*  and  this  feries  by  the 

-  =  -g-'o  ;  where  the  difference 


IT 


""ST 


quantity =  — 

in  convergency  will  be  but  little,  and  the  divifions  by 
80  eafier  than  thofe  by  81. 

"  4.  With  refpecl  to  the  indices  m  and  n,  as  they  are 
here  fuppofed  to  be  affirmative  whole  numbers,  and  will 
be  fo  in  the  ufe  I  am  about  to  make  of  them,  the  rea- 
der need  not  be  detained  with  any  obfervations  on  the 
cafes  in  which  thefe  fluents  will  fail,  when  the  indices 
have  contrary  figns. 

"5.  It  may  be  proper  further  to  remark,  that  by 

putting 


Quadra- 
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putting - 


■x 


Sec.  terms  of  the  feries- 


3  =  2,  and  calling  the  firft,  fecond,  third, 


n~,1 


VI. 


+ 


«.  2BA." 


if  *« 


«z.  ib  -f-  «•  I  - 
+  &c.  A,  B,  C,  &c. 


m.  ?ti  -{-  n.  m  -f-  2  b.  i  — ^c"j3 
refpectively,    the  feries   will   be   expreffed   in  the  con 
cife  and  elegant  notation  of   Sir  Ifaac  Newton,    viz 


«  z 


A 


+ 


2«zB       3»zC 


-f.  &c.  which 


w,  I if"       m  -\-  n    '   /»  -j-  2  «       wz  +  3  « 

is  well  adapted  to  arithmetical  calculation. 

"  6.  I  come  now  to  the  transformation  propofed, 
which  will  appear  very  eafy,  as  foon  as  the  common 
feries,  exprefting  the  length  of  an  arch  in  terms  of  its 
tangent,  is  properly  arranged. 

"  If  the  radius  of  a  circle  be  i',  and  the  tangent  of 

an  arch  of  it  be  called  (,  it  is  well  known  that  the  length 

fi      t5      f      t9      tzx 
of  that  arch  will  be  _  / 1- 1 1-  &c. 

3579        JI. 
Now,  if  the  affirmative  terms  of  this  feries  be  written  in 

one  line,  and  the  negative  ones  in  another,  the  arch 

will  be 


i 


5      9       13       l7 
fi      t1      f'x      >,J      t*9 

.  _ — see. 

3      7      11      ij      19 

And  if,  again,  the  firfl:,  third,  fifth,  Sec.  term  of  each 
of  thefe  feries  be  written  in  one  line,  and  the  fecond, 
fourth,  fixth,  &c.  in  another,  the  fame  arch  will  be 
expreffed  thus  : 


r+ 


•H 


t9        trj        i*S        tiZ 

+  -  +  —+—+  —  + &C 
■  9 .     .1.7      25      33 

/x3        tiT        t19        ti7 

+  —+—+  —  +  — -f&C 

IS  21    '    29    '    37    * 


{ 

\-+— +  —  +—+— +  Sec. 
)  3       11       19      27      35 

/-  +  —+  —  +  —  +  —  +  &c. 

L7      15      23      3i      39 


And  the  value  of  m 


+ 


All  which  feries  are  evidently  of  the  firft  form  in  ar- 
ticle 2.  and  therefore  their  values  may  be  expreffed  in 
the  fecond  form  there  given,  or  more  neatly  the  New- 
tonian notation  mentioned  in  art.  5.  In  each  of  thefe 
feries  the  value  of  n  is  8  : 

in  the  fit  ft  feries,  is  1 

d  feries,  is  5  ; 
feries,  is  3  ; 
fourth  feries,  is  7. 
"  If  now   we   take  t  —  */\ ,    the  tangent  of    300, 
which  was  chofen  by  Dr  Halley,  we  fhall  have  the  arch 
of  300 

1  11  it. 

— -xn-f — 3--I s"H jj-^H —7,  Sec. 

4/3  9.81      17.81s      25.81s      33. 814 


Tin  the  fit  ft  ft 
J  in  the  fecont 
j  in  the  third 
(_in  the  fourth 


QV3 


13  81  '  21. 812  '  29.813  '  37. 8r 


1  .  1 


L- 


11. 81    19.81*    27. 813    35.81 


-,   &c. 


3^3 

■x^+TrV-.+rrV.i+rT^+rr^--.  &c. 


-27v/3 


15.81  '  23.81*  '  31.813  1  39,81' 


Six  times  this  quantity  will  be  =  the  femicircumfer- 


Quadra- 
ture, 


ence  when  radius  is  1,  and  =  the  whole  circumference 
when  the  diameter  is  1.     If  therefore  we  multiply  the 

laft  feries  by  6,  and  write  i/iz  for ,  and  exprefs  Quampea- 

V3 
their  value  in  the  form  given  in  art.  5.  we  fhall  have 

the  circumference  of  a  circle  whofe  diameter  is  1, 


ean. 


"l-f 


8  A 


80 
81-1/ 12 

5.980  ' 


*3 


16JB 

9.80      1-7.80 
8  A       16B 

~  +  21.80" 


24C       32D 

h33-8o' 
32D 


25.80 
24  C 


29.80 


37-80' 


&c. 


&c. 


81^12        8A       16B       24C       32D 


11.80 
8  A 


+ 


+ 


19.80 
16B 


27.80 
24  C 


15.80      23.80      31.80~39.80' 


+ 


35.80' 
2D 


Sec. 


7.27.80 

"  7.  All  thefe  new  feries,  it  is  evident,  converge 
fomewhat  fwifter  than  by  the  powers  of  80.  For  in  the 
firft  feries,  which  has  the  floweft  convergency,  the  co- 
efficients -§■,  -It*  if*  &c#  are  eac^  °^  them  lefs  than  1 ; 
fo  that  its  convergency  is  fomewhat  fwifter  than  by  the 
powers  of  80. 

"  8.  But  another  advantage  of  thefe  new  feries  is, 
that  the  numerator  and  denominator  of  every  term  ex- 
cept the  firft,  in  each  of  them,  is  divifible  by  8  ;  in  con- 
fequence  of  which,  the  arithmetical  operation  by  them 
is  much  facilitated,  the  divifion  by  80  being  exchanged 
for  a  divifion  by  10,  which  is  no  more  than  removing 
the  decimal  point.  Thefe  feries,  then,  .when  the  fac- 
tors which  are  common  to  both  numerators  and  denomi- 
nators are  expunged,  will  ftand  as  below  (each  of  which 
ftill  converging  fomewhat  quicker  than  by  the  powers 
of  80),  and  we  fhall  have  the  circumference  of  a  circle 
whofe  diameter  is  1, 

A  2B 


&c. 


•81^12 


4D 


7.80       15.10  '  23.10      31.10  ■  39.10' 

"  By  which  feries  the  arithmetical  computation  will 
be  much  more  eafy  than  by  the  original  feries." 

Quadrature  Lines,  or  Lines  of  Quadrature,  are  two 
lines  often  placed  on  Gunter's  feetor.  They  are  mark- 
ed with  the  letter  Q_,  and  the  figures  5,  6,  7,  8,  9, 
10  ;  of  which  Q__denotes  the  fide  of  a  fquare,  and  the 
figures  denote  the  fides  of  polygons  of  5,  6,  7,  &c. 
fides.  Alfo  S  denotes  the  femidiameter  of  a  circle, 
and  90  a  line  equal  to  the  quadrant  or  900  in  circum- 
ference. 

QUADRIPARTITION,  is  the  dividing  by  4,  or 
into  four  equal  parts.  Hence  quadripartite,  Sec.  the 
4th  part,  or  fomething  parted  into  four. 

QUADRUPLE,  is  four-fold,  or  fomething  taken 
four  times,  or  multiplied  by  4  ;  and  fo  is  the  converfe 
of  quadripar'tition. 

QUAMPE AGAN  Falls,  at  the  head  of  the  tide  on 
Newichwanock  river,  which  joins  Pifcataqua  river  10 
miles  from  the  fea.  The  natives  give  the  Falls  this 
name,  becaufe  fifh  were  there  taken  with  nets.  At 
thefe  falls  are  a  fet  of  faw  and  other  mills  ;  and  a 
landing  place,  where  great  quantities  of  lumber  are 

B  2.  rafted 
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t      »      ] 
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on  fcows.  Here  the  river  has  the  Englifh  name  of 
Salmon  Falls  river,  from  the  plenty  of  falmon  there 
caught.  In  the  memory  of  people  who  lived  50  years 
ago,  thefe  fifh  were  fo  plenty  as  to  be  ftruck  with 
fpears  on  the  rocks ;  but  none  now  alive  remember  to 
have  feen  any  there.  The  faw-mills  where  the  dam 
erodes  the  ftream  are  the  fure  deftrudtion  of  that,  fpe- 
cies  of  fifh.  Tom-cod,  or  froft-fifh,  fmelts  and  ale- 
wives  abound  here.  The  place  called  Salmon  Falls  is 
covered  with  ufeful  mills.  Above  thefe  we  meet  with 
the  Great  Falls,  where  faw-mills  are  continued  to  great 
advantage.  On  many  places  from  Quampeagan  to  the 
pond,  from  whence  it  iffues,  are  mills  for  boards  and 
corn- — Morse. 

QUAKER  Town,  in  Buck's  county,  Pennfylvania, 
lies  25  miles  N.  W.  of  Newtown,  and  33  N.  N.  W.  of 
Philadelphia. — ib. 

QUAREQUA,  a  place  fituated  in  the  Gulf  of  Da- 
rien.  Here  Vafques  Nunez  met  with  a  colony  of  ne- 
groes ;  but  how  they  had  arrived  in  that  region,  or 
how  long  they  had  refided  in  it,  are  not  recorded  by 
the  Spanilh  hiltorians. — ib. 

QUART,  a  meafure  of  capacity,  being  the  quarter 
or  4th  part  of  fome  other  meafUre.  The  Englifh  quart 
is  the  4th  part  of  the  gallon,  and  contains  two  pints. 
The  Roman  quart,  or  quartarius,  was  the  4th  part  of 
their  congius.  The  French,  befides  their  quart  or  pot 
of  two  pints,  have  various  other  quarts,  diftinguifhed 
by  the  whole  of  which  they  are  quarters  ;  as  quart  de 
vniid,  and  quart  de  bot/feau. 

QUARTILE,  an  afpecl  of  the  planets  when  they 
are  at  the  diftance  of  three  figns  or  900  from  each  other; 
and  is  denoted  by  the  character  D. 

QUEEGHY,  a  river  of  Vermont,  which  empties 
into  Connecticut  river  at  Hartland. — Morse. 

QUEEN  ANNE,  a  fmall  town  of  Prince  George 
county,  Maryland,  fituated  on  the  W.  fide  of  Patux- 
ent  river,  acrofs  which  a  wooden  bridge  is  built.  The 
town  is  fmall,  but  is  laid  out  in  a  regular  plan,  at  the 
foot  of  a  hill.  Here  are  a  few  (lores  and  two  ware- 
houfes  for  the  infpeflion  of  tobacco.  It  is  about  22 
miles  E.  N.  E.  of  the  city  of  Wafhington,  13  S.  W. 
of  Annapolis,  and  39  S.  by  W.  of  Baltimore. — ib. 

QUEEN  ANN's,  a  county  of  Maryland,  bounded 
vvefierly  by  Chefapeak  Bay,  and  N.  by  Kent  county. 
It  contains  15,463  inhabitants,  including  6,674  flaves. 
Chief  town,  Centerville.  Kent  Ifiand  belongs  to  this 
county  ;  14  miles  in  length,  from  N.  to  S.  and  6\  in 
breadth,  from  E.  to  W.  It  is  low,  but  fertile  land, 
and  its  eallern  fide  is  bordered  with  fait  marfh. — ib. 

QUEEN  Charlotte's  IJlandi,  on  the  N.  W.  coaft  of 
N.  America,  extend  from  lat.  51  42,  to  54  18  N. 
and  from  long.  129  54  to  133  18  W.  from  Greenwich. 
They  are  named  WaJIrington  ijles  by  American  naviga- 
tors.— \b. 

QUEEN's,  the  middle  county  of  Long-Ifland,  New- 
York.  Lloyd's  Neck,  oV  Queen's  Village,  and  the 
iflands  called  the  Two  Brothers  and  Hallett's  Iflands, 
are  included  in  this  county.  It  is  about  30  miles  long, 
and  12  broad,  and  contains  6  townfhips;  and  16,014 
inhabitants,  including  2,309  flaves.  Jamaica,  Newtown, 
Hampftead,  in  which  is  a  handfome  court-houfe,  and 
Oyfter  Bay,  are  the  principal  towns  in  this  county. 
The  county  court-houfe  is  8  miles  from  Jamaica,  10 
from  Jericho,  and  20  from  New- York. — ib. 


Queen's,  a  county  of  Nova-Scotia,  comprehending 
a  part  of  the  lands  on  the  cape,  on  the  S.  fide  of  the 
Bay  of  Fundy.  The  fettlements  are  as  follows  :  Ar- 
gyle,  on  the  fouth  fide  of  the  Bay  of  Fundy,  where  a 
few  Scotch  and  Acadians  refide  ;  next  to  this,  is  Yar- 
mouth, fettled  chiefly  by  emigrants  from  New-En- 
gland ;  Barrington,  within  the  ifiand  called  Cape 
Sable,  fettled  originally  by  Quakers  from  Nantucket. 
Befides  thefe  are  Port  Raifoir,  fo  called  by  the  French, 
and  originally  fettled  by  the  North  Irifh  ;  Liverpool 
and  Port  Rofeway,  fettled  and  inhabited  by  emigrants 
from  New- England. — ib. 

QUEENSBURY,  a  townfhip  in  Wafhington  coun- 
ty, New-York,  bounded  eafterly  by  Weftfield  and 
Kingfbury,  and  foutherly  by  Albany  county.  It  con- 
tains 1,080  inhabitants,  of  whom  122  are  electors. — ib. 
QUEENSTOWN,  in  Queen  Ann's  county,  Mary- 
land,  a  fmall  town  on  the  eallern  fide  of  Chefter  river, 
6  miles  fouth-weft  of  Centerville,  and  nearly  20  E.  of 
Annapolis. — ib. 

Queenstown,  in  upper  Canada,  lies  on  the  weft 
fide  of  the  Straits  of  Niagara,  near  Fort  Niagara,  and 
9  miles  above  the  falls. — ib. 

QUELPAERT,  an  ifiand  lying  in  the  mouth  of 
the  channel  of  Japan,  and  fubjecT:  to  the  king  of  Core  a 
(  See  that  article  Encycl. )  Till  the  laft  voyage  of  La  Pe- 
roufe,  this  ifiand  was  known  to  Europeans  only  by  the 
wreck  of  the  Dutch  (hip  Sparrow-hawk  in  1635.  On 
the  21ft  of  May  1787,  the  French  Commodore  made 
this  ifiand,  and  determined  the  fouth  point  of  it  to  be 
in  Lat.  330  14'  north,  and  in  Lon.  1240  15'  eaftfrom 
Paris.  He  ran  along  the  whole  fouth  eafl  fide,  at  fix 
leagues  diftance,  and  fays  that  it  is  fcarcely  poffible  to 
find  an  ifiand  which  affords  a  finer  afpeel ;  a  peak  of 
about  a  thoufand  toifes,  which  is  vifible  at  the  diftance 
of  eighteen  or  twenty  leagues,  occupies  themiddleof  the 
ifiand,  of  which  it  is  doubtlefs  the  refervoir  ;  the  land 
gradually  Hopes  towards  the  fea,  whence  the  habitations 
appear  as  an  amphitheatre.  The  foil  feemed  to  be  cul- 
tivated to  a  very  great  height.  By  the  affiftance  of 
glaiTes  was  perceived  the  divifion  of  fields  ;  they  were 
very  much  parcelled  out,  which  is  the  ftrongeft  proof 
of  a  great  population.  The  very  varied  gradation'  of 
colours,  from  the  different  ftates  of  cultivation,  render- 
ed the  view  of  this  ifiand  ftill  more  agreeable.  Unfor- 
tunately, it  belongs  to  a  people  who  are  prohibited 
from  all  communication  with  ftrangers,  and  who  detain 
in  flavery  thofe  who  have  the  misfortune  to  be  fhip- 
wrecked  on  thefe  coafts.  Some  of  the  Dutchmen  of 
the  fhip  Sparrow-hawk,  after  a  captivity  of  eighteen 
years  there,  during  which  they  received  many  baftina- 
does,  found  means  to  take  away  a  bark,  and  to  crofs 
to  Japan,  from  which  they  arrived  at  Batavia,  and  af- 
terwards at  Amfterdam. 

QUEUE  d'aronde  or  Swallow's  Tail,  in  fortifi- 
cation, is  a  detached  or  outwork,  whole  fides  fpread 
or  open  towards  the  campaign,  or  draw  narrower  and 
clofer  towards  the  gorge.  Of  this  kind  are  either  fingle 
or  double  tenailles,  and  fome  horn-works,  whofe  fides 
are  not  parallel,  but  are  narrow  at  the  gorge,  and  open 
at  the  head,  like  the  figure  of  a  fwallow's  tail.  On  the 
contrary,  when  the  fides  are  lefs  than  the  gorge,  the 
work  is  called  contre  queue  d'aronde. 

Queue  d'aronde,  in  carpentry,  a  method  of  jointing, 
called  alfo  dovetailing. 

QUIBBLE- 


Quibble- 
town, 

B 

Quinfiga- 
mond. 
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QUIBBLETOWN,  a  village  in  Middlefex  county, 
New-Jerfey,  6  miles  north  of  New-Brunfwick. — Morse. 

QUIBO,  an  ifland  in  the  mouth  of  the  bay  of  Pa- 
nama. It  is  uninhabited ;  but  affords  wood  and  wa- 
ter to  fhipping. — ib. 

QUILCA,  a  rich  valley  in  Peru,  on  which  (lands 
the  ancient  city  of  Arequipa.  The  port  of  Quilca  is 
in  about  lat.  178  fouth,  10  leagues  north-welt  of  the 
fmall  river  of  Xuly,  and  6  from  the  volcano  of  Are- 
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qui  pa. — ib. 

QUILLOTA,  a 
America. — ib. 

QUINABAUG, 
which  rifes  in  Brimfield,  MafTachufetts, 
at  Oxford  by   French   river,  which   has 


fmall  jurifdiction  of  Chili,  in  S. 

a  river  formerly  called  Mohegan, 
and  is  joined 
its  fource 


in 


Sutton,  "Worcelter  county,  It  runs  a  foutherly  courfe, 
and  empties  into  Shetucket,  about  three  miles  above 
Norwich  Landing,  in  Connecticut. — ib. 

QU1NCY,  a  poll-town  of  MafTachufetts,  in  Norfolk 
county,  taken  from  Braintree,  10  miles  foutherly  of 
Bofton,  9  weft  of  Hingham,  and  360  north  eafl  of 
Philadelphia. — ib. 

.  QUINEPAUGE,  or  Eafl  River,  in  Connedicut, 
runs  a  foutherly  courfe,  and  empties  into  the  north-eaft 
corner  of  New-Haven  harbour. — ib. 

QUINSIGAMOND,  Worcejler,  or  Long  Pond,  is  a 
beautiful  piece  of  water  in  the  form  of  a  crefcent,  about 
4  miles  in  length  and  from  60  to  100  rods  broad.  It 
is  fituated  on  the  line  between  the  towns  of  Worcefler 


and  Shrewfbury,  but  the  greater  part  of  it  is  in  the 
latter.  It  is  interfperfed  with  a  number  of  iflands,  one 
of  which  is  upwards  of  200  acres  in  extent. — ib. 

QUINTAL,  the  weight  of  a  hundred  pounds,  in 
mod  countries  :  but  in  England  it  is  the  hundred 
weight,  or  112  pounds.  Quintal  was  alfo  formerly 
ufed  for  a  weight  of  lead,  iron,  or  other  common  metal, 
ufually  equal  to  a  hundred  pounds,  at  6  fcore  to  the  hun- 
dred. 

QUINTILE,  in  aftronomy,  an  afpect  of  the  planets 
when  they  are  diftant  the  5th  part  of  the  zodiac,  or  72 
degrees  ;  and  is  marked  thus,  C   or  O. 

QUISPICHANCHI,  a  jurifdiction  in  the  diocefe  of 
Cufco,  and  kingdom  of  Peru,  beginning  at  the  fouth 
gates  of  Quito,  and  ftretching  from  eafl  to  weft  about 
20  leagues.  The  lands  of  this  jurifdiction  belong,  in 
general,  to  the  gentry  of  Cufco,  and  produce  plenty 
of  wheat,  maize  and  fruits.  Plere  are  alfo  manufac- 
tures of  baize  and  coarfe  woollen  fluffs.  Part  of  the 
jurifdiction  borders  on  the  forefts  inhabited  by  wild  In- 
dians, and  produces  great  quantities  of  coca,  an  herb 
greatly  ufed  by  the  Indians  working  in  the  mines. — 
Morse. 

QUITAPAHILLA,  a  branch  of  the  Swetara, 
which  falls  into  the  Sufquehannah  at  Middleton. — ib. 

QUIVA,  a  province  of  California,  thinly  inhabited, 
and  but  little  known. — ib. 

QUIXOS,  a  diflria  of  Peru,  in  South-America. 
— ib. 


Quintal, 

P 

Quixos. 


R. 


Raby,  "D  ABY,  a  fmall  townfhip  of  N.  Hampfhire,  in 
y  XV.  Hillfborough  county,  about  65   miles  W.  by  S. 

Rachitis,  of  Portfmouth,  and  47  N.  W.  of  Bofton.  It  was  in- 
corporated in  1760,  and  contains  338  inhabitants. — 
Morse. 

RACE,  Cape,  the  S.  E.  point  of  New-foundland 
Ifland,  in  the  N.  Atlantic  Ocean,  4  leagues  fouth  of 
Cape  Ballard.  N.  lat.  46  43,  W.  long.  52  49.  The 
Virgin  Rocks,  much  dreaded  by  mariners,  are  about 
20  leagues  to  the  S.  E.  of  Cape  Race. — ib. 

RACE  Point,  the  noith-weftern  extremity  of  Cape 
Cod,  MafTachufetts,  a  league  N.  W.  of  Provincetown. 
When  within  a  mile  of  this  point,  with  a  fair  wind  and 
tide  of  flood,  your  courfe  to  Bofton  is  N.  W.  by  W. 
diftance  15  leagues.  A  number  of  huts  are  erected 
here  on  the  loofe  fands  by  thofe  who  come  from  Pro- 
vincetown to  fifh  in  boats. — ib. 

RACHITIS,  Rickets  (See  Medicine-/*/**  En- 
cycl.),  is  a  difeafe  fo  formidable  to  children,  that 
we  believe  no  parent  will  think  the  following  abftract 
of  Bonhomme'^  memoir  on  the  nature  and  treatment  of 
it  too  long  even  for  this  Supplement. 

The  change  which  the  bones  undergo  in  this  dif- 
order,  has  long  been  attributed  to  the  action  of  an  acid 
on  their  fubftance ;  but  this  fuppofition  was  grounded 
on  mere  conjecture  and  remote  analogy.  Bonhomme 
holds  the  fame  opinion  on  better  grounds  ;  and  the 


principal  notions  which  conflitute  the  bafis  of  his  me- 
moir are  the  following  : 

1.  According  to  him,  the  nature  of  the  rachitic  dif- 
order  arifes,  on  the  one  hand,  from  the  developement  of 
an  acid  approaching  in  its  properties  to  the  vegetable 
acids,  particularly  the  oxalic  j  and,  on  the  other,  from 
the  defect  of  phofphoric  acid,  of  which  the  combination 
with  the  animal  calcareous  earth  forms  the  natural  bafis 
of  the  bones,  and  gives  them  their  folidity.  Whence 
it  follows,  that  the  indication  refulting  from  this  propo- 
rtion, if  once  adopted,  would  be,  that  the  treatment  of 
rachitis  mufl  depend  on  two  principal  points,  namely, 
to  prevent  the  developement  of  the  oxalic  acid,  and  to 
reellablifh  the  combination  of  the  phofphoric  acid  with 
the  bafis  of  the  bones  to  which  they  owe  their  folidity. 

2.  The  author  proves,  by  experiments  and  obferva- 
tions,  in  the  firft  place,  that  alkaline  lotions  of  the 
parts  affected  with  rachitis  contribute  to  their  cure  ; 
next,  that  the  calcareous  phofphate  taken  internally  is 
really  tranfmitted  by  the  lymphatic  pafTages,  and  con- 
tributes to  offification  ,  and  laftly,  that  the  internal  ufe 
of  calcareous  phofphate,  whether  alone  or  combined 
with  the  phofphate  of  foda,  powerfully  contributes  to 
reftore  the  natural  proportions  in  the  fubftance  of  the 
bones,  and  accelerate  the  cure  of  rachitis. 

With  regard  to  the  author's  endeavours  to  prove 
that  the  calcareous  acid  is  wanting  in  the  bones  of  thofe 

who 


Rachitis- 
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'.Rachitis,  who  are  dtfordered  with  rachitis,  and  that  the  develope- 
ment  of  oxalic  acid  contributes  to  the  difeafe,  we  muft 
not  conceal  that  his  memoir  contains  views  rather  than 
abfolute  proofs  of  thefe  two  pofitions.  He  declares, 
himfelf,  he  was  not  provided  with  the  neceflary  means 
to  eftablifii  an  exact  and  complete  analyfis.  He  there- 
fore prefents  his  ideas,  in  this  refpect,  merely  as  conjec- 
tures approaching  to  the  truth. 

The  effect  of  the  action  of  acids  upon  bones  was  be- 
fore known;  that  is  to  fay,  that  when  deprived  of  cal- 
careous phofphate,  and  reduced  to  the  gelatinous  paren- 
chyma which  forms  one  of  their  elements;,  they  lofe 
their  confidence,  and  become  flexible.  Hence  it  was 
already  conjectured  by  various  pbyficians,  that  the  ra- 
chitis was  the  effect  of  a  peculiar  acid. 

A  difpofition  to  acefcence  in  the  firft  paffages  is  ob- 
fervable  in  all  infants.  The  odour  which  characterizes 
this  acefcence  is  often  manifeft  in  their  breath,  and  even 
their  perfpiration.  The  bile  corrects  this  difpofition  ; 
but  in  general  the  bile  is  wanting  in  rachitic  infants. 
It  does  not  colour  their  excrements,  and  the  acids  ac- 
cordingly are  developed  in  a  very  decided  manner. 
They  difturb  the  circulation,  and  attack  and  foften  the 
bones.  As  it  is  by  defect  of  animalization  that  thefe 
acids  develope  themfelves,  it  follows  that  their  character 
is  analogous  to  the  fermentefcible  vegetable  acids,  and 
more  or  lefs  to  the  oxalic  acid  ;  and  that,  on  the  con- 
trary, the  animal  acid  or  phofphoric  acid  ceafes  to  be 
formed,  and  to  unite  with  the  animal  calcareous  earth  ; 
whence  they  are  deprived  of  the  principle  of  their  foli- 
dity.     This  is  the  theory  of  Citizen  Bonhomme. 

In  order  to  eftablifh  this  doctrine  upon  precife  expe- 
riments, it  was  requifite  to  analyfe  rachitic  bones  com- 
paratively with  thofe  of  healthy  individuals  of  the  fame 
age  ;  and  as  it  is  known  that  the  urine  of  rachitic  fub- 
jects depofits  a  great  quantity  of  a  fubftance  of  fparing 
folubility  and  earthy  appearance,  it  would  have  been 
advantageous  to  have  joined  a  complete  analyfis  of  this 
urine  and  itsfediment.  Citizen  Bonhomme,  not  being 
provided  with  the  means  fufficient  to  make  thefe  ana- 
lyfes,  and  being  befides  of  opinion  that  fuch  rachitic 
bones  as  are  deftroyed  by  this  malady  exift  in  a  pro- 
greffive  ftate  of  change,  which  might  render  their  ana- 
lyfis fcarcely  fufceptible  of  companfon,  limited  himfelf 
to  a  collection  of  (ome  of  the  mod  remarkable  pheno- 
mena of  the  urine,  of  the  aged,  the  adult,  and  infants 
in  the  healthy  ftate,  of  infants  in  the  rachitic  ftate,  and 
of  patients  after  the  perfect  cure  of  this  diforder.  From 
thefe  obfervations  he  has  deduced  feveral  important  re- 
mits. 

It  is  known,  that  when  the  urine  contains  difengaged 
phofphoric  acid,  as  happens  to  aged  individuals,  and  in 
fome  peculiar  circumftances  of  thefyftem,  if  lime  water 
be  poured  in,  there  is  a  fpeedy  depofition  of  calcareous 
phofphate.  It  is  alfo  known,  that  when  a  fclution  of 
the  nitrate  of  mercury  is  poured  to  the  frefli  urine  of 
adults,  a  rofe  coloured  precipitate  is  formed,  which  is 
a  phofphate  of  mercury  produced  by  the  decompofition 
of  the  phofphates  contained  in  the  urine.  Thefe  two 
proofs  are  therefore  extremely  proper  to  afcertain  the 
prefence  of  phofphoric  acid,  whether  free  or  combined, 
in  a  fluid  which  in  its  natural  ftate  contains  a  remark- 
able proportion.  Befides  this  principle,  the  urine  de- 
pofits more  or  lefs  of  fediment,  either  gelatinous  or  of 
an.  earthy  appearance  ;  and,  laftly,  by  evaporation,  a  fa- 
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ponaceous  and  faline  extratf,  in  greater  or  lefs  abun-    Rachitis, 
dance,  is  obtained  by  evaporation.     By  means  of  thefe 
four  methods  of  examination,  the  author  has  ascertained 
the  following  facts : 

1.  In  the  healthy  (late,  the  fediment  naturally  depo- 
fited  by  urine  is  almoft  totally  gelatinous  in  the  infant 
and  the  adult,  and  in  the  aged  individual  it  is  furchar- 
ged  with  an  abundant  fediment  of  an  earthy  appearance 
iimilar  to  the  earth  of  bones,  which  confequently  is 
calcareous  phofphate.  2.  The  quantity  of  brown  fa- 
ponaceous  faline  extract  afforded  by  evaporation  is 
greater  in  proportion  to  the  age.  3.  The  prefence  of 
difengaged  phofphoric  acid,  as  (hewn  by  lime  water,  is 
none  in  the  urine  of  infants,  fcarcely  perceptible  in  that 
of  adults,  but  very  remarkable  in  that  of  eld  men.  For 
two  ounces  of  this  la  ft  urine  afforded  by  this  means  ten 
grains  cf  phofphate  of  lime.  4.  The  decompofition  of 
the  phofphates  by  nitrate  of  mercury  is  not  feen  in  the 
urine  of  infants  ;  an  abundant  precipitate  of  a  light 
rofe-colour  is  produced  in  this  way  from  the  urine  of 
adults  ;  and  in  that  of  old  men  this  precipitate  is  al- 
ways of  a  grey  colour,  and  very  abundant.  Hence  Ci- 
tizen Bonhomme  concludes,  that  the  phofphoric  acid, 
whether  at  hberty  or  combined,  does  exift  in  the  urine 
of  healthy  individuals  in  proportion  to  the  deftruction 
of  the  folids  by  age,  and  that  it  increafes  with  the  age. 

With  regard  to  the  urine  of  rachitic  fubjects,  the 
moft  remarkable  facts  are,  1.  The  abundant  and  appa- 
rently earthy  fediment  it  depofits  (fpontaneoufly)  is  dif- 
ferent  from  that  of  old  men,  by  its  colour,  which  is 
grey,  and  does  not  refemble  phofphate  of  lime,  and  alfo 
by  its  much  greater  quantity.  For  a  pound  of  this 
urine  let  fall  two  gros,  whereas  the  fame  quantity  of 
the  urine  of  old  men  depofited  only  45  grains.  2.  The 
extract  left  by  evaporation  is  likewife  much  more  con- 
fiderable  than  in  other  urine.  It  is  one-third  more  in 
quantity  than  the  extract  afforded  even  by  the  urine  of 
aged  perfons. 

From  thefe  two  fir  ft  obfervations  it  follows,  that  the 
folids  in  rachitic  fubjects  are  deftroyed  with  much  more 
rapidity  than  even  in  old  men ;  and  that  they  afford  a 
much  more  abundant  portion  of  wafte  to  the  urine. 

3.  The  light  depofition  occafioned  by  lime  water  in. 
the  urine  of  rachitic  fubjects  is  very  fmall  in  quantity, 
brown,  gelatinous  when  frefh,  and  pulverulent  when 
dry.  It  does  not  at  all  refemble  calcareous  phofphate. 
4.  The  depofition  formed  by  the  folution  of  mercurial 
nitrate  is  not  abundant,  neither  of  a  rofe  colour  as  in 
the  urine  of  adults,  nor  grey  like  that  of  old  men.  It 
is  always  white,  and  confequently  has  no  external  re- 
femblance  to  the  phofphate  of  mercury.  The  author 
affirms  that  it  refembles  a  mercurial  oxalate.  Laftly, 
the  urine  of  the  fame  rachitic  fubjects  when  cured,  ex- 
hibits again  all  the  characters  obferved  in  the  urine  of 
healthy  children.  We  (hall  not  add  to  the  reflections 
of  the  author.  In  effeft,  though  thefe  firft  obferva- 
tions are  curious,  they  are  incomplete.  We  offer  them 
to  phyficians  fimply  as  the  elements  of  an  inveftigation 
which  it  is  of  importance  to  continue  and  bring  to  per- 
fection. We  (hall  therefore  proceed  to  the  curative  and 
experimental  parts  of  the  memoir. 

One  of  the  facts  which  it  was  of  the  utmoft  import- 
ance to  eftablifh,  was  the  tranfition  of  the  calcareous 
phofphate  from  the  inteftinal  paffages,  into  thofe  of  cir. 
dilation  and  fecretion.     Fourcroy  had  already  well  af- 

certained 
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•Rachitis,    certained  that  the  ferum  of  milk  contains  this  fait  na-  became  more  firm ;  and  as  the  firft  paifages  were  in  a    Rachitic 

turally.     Vauquelin  had  proved  its  exiftence,  as  well  good  (late,  I  gave,  without  internal  preparation,  one 

as  that  of  pare  foda,  in  the  feminal  fluid  ;  but  was  it  fcruple   of  a   mixture  of  equal  parts  of  phofphate  of 

poffible  that  it  could  pafs  unaltered  from  the  ftomach  lime  and  phofphate  of  foda  twice  a  day.     In  thecourfe 

and  interlines  into  the  veffels  which  contain  the  blood  of  three  weeks  her  legs  were  perfectly  reflored  ;  and 

and  lymph  ?  Could  it  by  this  means  apply  itfelf  to  ihe  this  amiable  infant  has  ever  fince  had  the  fatisfaction  to 

bones?  This  was  to  be  afcertained    by   experiments;  run  with  fpirit  and  agility. 

and  the  following  ate  the  experiments  made  by  Bon-        "  A  female  infant,  of  the  name  of  Boiard,  aged  four 

homme  for  that  purpofe.  We  give  them  in  a  tranflacion  years,  had  experienced  from  her  birth  the  mod  decided 

of  his  own  words.  fymptoms  of  rachitis.     The  protuberance  of  the  epi- 

"  I  caufed  (fays  he)  feveral  young  fowls  of  the  fame  phyfes  and  tumefaction  of  the  abdomen  firft  indicated 

incubation  to  be  fed  in  different  manners.      Some  re-  the   difeafe.     The  impoffibility  of  fupporting  herfelf 

ceived  the  u'iial  food  without  any  mixture ;  others  re-  and  walking  at  the  ufual  age  confirmed  thefe  unfortu- 

ceived  daily  a  certain  quantity  of  calcareous  phofphate  nate  fymptoms.     By  degrees  the  glands  of  the  neck 

mixed  in  the  fame  pafte  as  formed  the  fupport  of  the  and  of  the  mefentery  became  fwelled  ;  the  teeth  were 

others;  and,  laftly,  one  of  them  was  fed  with  variations  blackened,    became  carious,    and  were  not    replaced, 

in  the  ufe  of  the  mixture  :    the  calcareous  phofphate  This  fituation  became  ft  ill  more  afflicting   by  crises  al- 

wasfornetimes  given  and  fometimes  fufpended.     When  mod  periodical  at  an  interval  of  three  or  four  weeks, 

thefe  fowls,  after  two  months,  had  acquired  their  ordi-  At   thefe    afflicling    periods,    a  fever  of  considerable 

nary  growth,    I  examined  and  carefully  compared  the  ftrength,  cardialgia,  and  even  convulfions,  particularly 

Hate  of  their  bones.     The  progrefs    of  the  offification  in  the  night,  were  obferved.     The  termination  of  each 

in  the  epiphyfes  was  various  according  to  the  nature  paroxyfm  was  announced  or  afcertained  by  abundant 

of  the  food  the  animal  had  received.     The  bones  of  ftool.s,  and  the  evacuation  of  urine  flrongly  charged 

the  laft  fowl,   which  had  received  the  phofphate  only  with  an  earthy  fediment.     The  imprudent  exhibition 

from  time  to  time,  were  rather  more  advanced  than  the  of  a  purge  at  the  beginning  of  one  of  thefe  crifes  had 

bones  of  thofe  which   had  been  fed  without  mixture,  nearly  deprived  the  patient  of  her  life.     In  this  ftate  it 

The  bones  of  thofe  fowls  which  had  been  habitually  was  that  I  beheld  her  for  the  firft  time  in  the  month  of 

fed  with  the  mixture  were  evidently  more  folid,  and  January  1791.     The  alkaline  lotion  was  the  only  re- 

their  epiphyfes  were  much  lefs perceptible.     Simple  in-  medy  the  mother  adopted  in  the  firft  inftance,  and  it 

fpection  was  fufficient  to  fhew  thefe  differences  when  produced  a  remarkable  effect.     After  eight  days  the 

the  bones  were  mixed  together,  infant  was  fo  much  better  as  to  be  able  to  fupport  her- 

"  I  had  fed  feveral  young  fowls  of  the  fame  incuba-  felf.  The  remedy  was  then  laid  afide,*and  eight  days 
tion  according  to  another  plan.  Some  were  fed  on  a  afterwards  the  child  was  incapable  of  ftanding  without 
fimple  pafte,  without  mixture  ;  for  others  it  was  mixed  fupport.  The  ufe  of  the  alkaline  folution  being  re- 
with  pulverifed  madder-root ;  and  a  third  compofition  newed,  was  attended  with  the  fame  fuccefs,  and  its  dif- 
was  made  of  this  laft  pafte  and  calcareous  phofphate,  continuance  was  again  followed  by  the  complete  return 
This  was  alfo  given  habitually  to  other  fowls.  When  of  all  the  fymptoms.  In  the  firft  days  of  March,  the 
after  two  months  I  examined  the  progrefs  of  offifica-  other  remedies  I  had  advifed  were  exhibited.  The 
tion  in  the  bones  of  thefe  different  animals,  I  eafily  conftipation  which  had  always  exifted  became  lefs,  and 
perceived  the  red  traces  of  the  madder  in  the  offified  the  following  crilis  was  effected  without  pain.  And 
parts  of  all  thofe  which  had  ufed  it;  but  I  obferved,  at  length  the  convulfions,  the  pains,  and  the  crifes  dif- 
that  the  offification  was  not  more  advanced  by  the  fim-  appeared  ;  but  the  impoffibiliry  of  walking  ftill  remain- 
pie  mixture  of  this  root  than  by  the  ordinary  food  :  on  ed.  At  this  time,  namely  on  the  fecond  of  May,  I 
the  contrary,  the  bones  of  thofe  fowls  which  had  fwal-  gave  the  child  the  phofphate  of  foda  and  calcareous 
lowed  the  phofphate  mixed  with  madder  were  much  phofphate  mixed  together,  in  the  dofe  of  half  a  dram 
more  folid  than  the  others.  The  red  colour  ferved  ad-  twice  a-day.  At  the  end  of  the  month  fhe  was  able 
mirably  to  diftinguiih  the  extremities  of  the  long  bones  to  ftand  upright,  leaning  againft  a  chair,  and  the  fwell- 
from  their  epiphyfes.  After  an  exact  companion,  there  ings  began  to  diminifh.  She  continued  for  a  long  time 
could  be  no  doubt  of  the  efficacy  of  calcareous  phofphate  afterwards  to  take  the  mixture  of  the  phofphates.  I 
in  favour  of  the  progrefs  of  offification.  The  virtue  of  likewife  gave  her  occafionally  one  grain  of  the  extract 
the  madder  feemed  confined  to  that  of  giving  colour  to  of  bile,  prepared  with  fpirit  of  wine  ;  and  at  length  in 
the  offified  parts."  the  month  of  July  I  had  the  pleaiure  to  fee  the  patient 

From  thefe  experiments,  it  was  natural  to  make  the  run  and  play  in  the  middle  of  the  ftreet  with  the  other 

trial  of  calcareous  phofphate  in  addition  to  the  reme-  children  of  her  own  age,  &c. 

dies  made  ufe  of  in  the  treatment  of  rachitic  fubjects.         The  author  gives  other  inftancesof  this  medicine  be- 
Here  follows  what  the  author  himfelf  fays  of  two  re-  ing  adminlflered   with    complete    fuccefs   to    rachitic 
markable  inftances  in  which  the  calcareous  phofphate  children,  and  one  in  which  it  was  attended  with  the 
was  adminiffered  with  fuccefs:  beft  effects  in  a  cafe  of  incurvated  fpine.     Thefe  it  is, 

"Thedaughterof  Mr  Ranchon  watchmaker,  aged  two  needlefs  to  infert,  becaufe  we  truft  that  none  of  our  lefs 

years  and  a  half,  walked  with  a  feebleand  tottering  pace,  learned  readers  will  have  recourfe  to  the  medicine  with- 

and  the  extremities  of  all  her  bones  prefented  epiphyfes  out  the  advice  of  a  phyfician;  and  to  him  an  enumera- 

very  prominent.     In  this  fituation  fhe  exhibited  the  ap-  tion  of  cafes  could  ferve  no  purpofe.     It  may  be  pro- 

pearance  of  imperfect   rachitis,  or  the  firft  period  of  per,  however,  as  alkaline  lotions  and  their  beneficial  ef- 

this  diforder.     Alkaline  lotions  which  I  immediately  fects  are  mentioned,  to  give  here  the  author's  account 

advifed,  were  attended  with  a  good  effect.     Her  fleep-  of  the  lotion  which  he  ufed.. 
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"  In  ordinary  cafes  of  rachitis,  particularly  at  the 
commencement  of  the  diforder,  it  is  of  advantage  to  ufe 
a  fimple  lblution  of  pot-afh  to  wafh  the  parts  affected. 
This  lblution  is  made  by  diffolving  from  half  an  ounce  to 
an  ounce  of  purified  potaih  ina  pound  of  diftilled  orvery 
pure  fpi  ing  water.  When  it  is  to  be  ufed,  the  fkin  mud 
firft  be  rubbed  with  a  dry  cloth  or  a  piece  of  fine  flan- 
nel. After  this  precaution,  the  difeafed  extremities  are 
to  be  wafhed  carefully  with  the  warm  folution,  and  at 
length  wiped,  fo  as  to  leave  no  trace  of  moifture.  This 
practice  and  waihing  ranft  be  repeated  at  lead  twice  a- 
day.  I  can  affirm,  from  repeated  trials,  that  it  will  fcon 
be  attended  with  fuccefs." 

In  a  note  on  this  parTage,  M.  Halle,  who  analyfed 
the  memoir  at  the  defire  of  the  Society  of  Medicine  at 
Paris,  juftly  obferves,  that  as  pure  potafs,  or  the  vege- 
table alkali,  is  a  mod  powerful  cauflic,  it  cannot  be 
ufed  in  thefe  proportions :  adding,  that  he  found  one- 
eighth  part  of  the  fait  here  indicated  to  form  too  ftrong 
a  lotion  for  the  fkin  of  an  infant.  M.  Bonhomme,  up- 
on enquiry  being  made,  informed  him,  that  the  potafs 
which  he  ufed  was  that  of  the  fhnps,  which  is  very  far 
from  being  pure  ;  and  Mr  Nicholfon  conjectures  that  it 
was  the  common  fait  of  tartar  of  our  (hops.  This,  we 
think,  extremely  probable,  efpecially  as  M.  Bonhomme 
allures  us  that  even  a  lixium  of  wood  alhes,  fuch  as  is 
ufed  for  wafhing  fine  linen,  may  anfwer  the  purpofe  ex- 
tremely well. 

For  a  fuller  account  of  this  interefting  memoir  our 
readers  are.  referred  to  the  17th  volume  of  the  Annals 
de  Chimie,  or  to  the  firli  volume  of  Nicholfon's  Philofo- 
phical  'Journal. 

RADNOR,  a  fmall  pleafant  town  of  Delaware 
county,  Pennfylvania.  This  place  was  originally  call- 
ed Amjlel,  by  the  Dutch,  who  began  to  build  here. — 
Morse. 

Radnor,  a  town  of  S.  Carolina,  10  miles  S.  W. 
of  Edmondlbury,  and  32  N.  E.  of  Purylburg. — ib. 

RAGGED  Harbour,  on  the  eaft  coalt  of  Newfound- 
land, is  a  part  of  Catalina  Bay.  Many  craggy  rocks 
lie  about  the  entrance  of  it,  both  within  and  without ; 
fo  that  it  is  very  dangerous  to  enter.  It  is  2  leagues 
northward  of  Catalina  harbour.  There  is  good  water 
at  the  head  of  the  harbour. — ib. 

RAIMOND,  a  cape  on  the  fouth  fide  of  the  fouth 
peninfula  of  the  ifland  of  St  Domingo  ;  2  leagues  well 
of  Point  Baynet  and  11  weft  of  Cape  Marechaux.  It 
has  the  cove  Petite  Anfe  on  the  eaft,  and  that  of  Bre- 
filiere  on  the  weft. — ib. 

RAINY  IJland  River,  a  fmall  river  of  the  N.  W. 
Territory ;  having  a  north-weft  courfe,  and  empties 
into  Illinois  river,  about  half  way  between  the  Little 
Rocks  and  Illinois  Lake,  and  255  miles  from  the  Mif- 
fiffippi.  It  is  15  yards  wide,  and  is  navigable  9  miles 
to  the  rocks. — ib. 

RAINY,  or  Long  Lake,  lies  eaft  of  the  Lake  of  the 
Woods,  and  weft  of  Lake  Superior.  It  is  faid  to  be 
nearly  100  miles  long,  and  in  no  part  above  20  miles 
wide. — ib. 

RAJA,  the  ray  fjh.  See  Encyclopedia,  where  is  is 
faid  that  the  oxyrinchus  or  fharp  noied  ray,  is  fuppofed  to 
be  the  bos  of  the  ancients ;  but  if  there  be  any  truth  in 
the  following  narrative,  which  we  confefs  has  much  the 
air  of  fiction,  this  is  probably  a  miftake.  It  is  the  nar- 
rative of  Vaillant,  and  we  fhall  give  it  in  his  own  words. 


"  In  the  latitude  100  15'  north,  and  longitude  3550, 
an  enormous  flat  fifh  of  the  ray  genus  (fays  he),  came 
and  fwam  round  our  veffel.  It  differed  from  the  com- 
mon ray,  however,  in  the  fhape  of  its  head,  which,  in- 
ftead  of  being  pointed,  formed  acrefcent,  and  from  the 
extremities  of  the  femicircle  iffued  two  arms  as  it  were, 
which  the  failors  called  horns.  They  were  two  feet 
wide  at  the  bafe,  and  only  five  inches  at  the  extremity. 
This  monfter  they  told  me  was  called  the  fea-devil. 

"  A  few  hours  after,  we  faw  two  others  with  this, 
one  of  which  was  fo  extremely  large,  that  it  was  com- 
puted by  the  crew  to  bejifty  or fixty  feet  wide.  Each 
fwam  feparately,  and  was  furrounded  by  thofe  fmall 
fifh  which  ufually  precede  the  fhark,  and  which  are 
therefore  called  by  feamen  pilot- fjh.  Laftly,  all  three 
carried  on  each  of  their  horns  a  white  fifh,  about  the 
fize  of  a  man's  arm,  and  half  a  yard  long,  which  ap- 
peared to  be  ftationed  there  on  duty. 

"  You  would  have  faid  they  were  two  fentinels  pla- 
ced to  keep  watch  for  the  fafety  of  the  animal,  to  in- 
form him  of  any  approaching  danger,  and  to  guide  his 
movements.  If  he  approached  too  near  the  vefTel,  they 
quitted  their  pofls,  and,  fvvimming  brilkly  before,  led 
him  away.  If  he  rofe  too  high  above  the  water,  they 
palTed  backward  and  forward  over  his  back  till  he  had 
defcended  deeper.  If,  on  the  contrary,  he  fwam  too 
low,  they  difappeared,  and  we  faw  no  more  of  them, 
becaufe,  no  doubt,  they  were  palling  underneath,  as  in 
the  preceding  inftance  they  had  palled  above  him .  Ac- 
cordingly we  found  him  re-afcend  towards  the  furface, 
and  then  the  two  fentinels  reaffumed  their  polls,  each 
on  his  horn." 

Thefe  manoeuvres  continued  three  days  ;  and  to  give 
our  author  the  better  opportunity  of  obferving  them, 
the  fhip  mod  fortunately  was  becalmed  the  whole  time. 
He  was  naturally  very  defirous  of  catching  one  of  them 
that  he  might  examine  it  at  leifure  ;  and,  by  bribing 
the  feamen  with  a  dozen  of  bottles  of  wine,  he  accomi 
plilhed  his  object.  One  of  the  fifh  was  ftruck  with 
twelve  or  fifteen  harpoons  ;  feveral  halfers  were  palTed 
round  his  body,  and  he  was  hoifled  on  board. 

"  This  (fays  our  author)  was  the  leaft  of  the  three, 
being  only  eight-and-tnuenty  feet  in  its  extreme  breadth, 
and  one-and-t'wenty  in  length  from  the  extremity  of  the 
horns  to  that  of  the  tail.  The  tail,  which  was  thick 
in  proportion  to  the  body,  was  ttventy-tiuo  inches  long. 
The  mouth,  placed  exactly  like  that  of  the  ray,  was 
wide  enough  to  fwallow  a  man  with  eafe.  The  fkin 
was  white  under  the  belly,  and  brown  on  the  back,  like 
that  of  the  ray.  We  reckoned  the  animal  to  weigh  not 
lefs,  certainly,-  than  a  ton." 

We  think  it  was  fortunate  that  they  chanced  to 
ftrike  the  fmalleft  fifh ;  for  an  addition  of  eight  or  ten 
ton  weight,  which  the  largeft  ray  muft  have  weighed, 
as  certainly  as  the  fmalleft  weighed  one  ton,  might  have 
been  very  inconvenient  on  board  a  fhip  already  loaded. 
We  do  not  remember  to  have  anywhere  met  with  a 
defcription  of  this  ray  before,  and  we  think  it  fhould 
be  confidered  as  a  new  fpecies  ;  but  we  fhall  not  give  it 
a  name  till  its  exiftence  be  better  afcertained,  when  we 
fubmit  to  the  pupils  of  Linnasus,  whether  it  may  not 
be  proper  to  give  it  the  ancient  name  bos. 

RAJAH.  (See  Encyclopedia.)  We  learn  from  Sir 
Charles  Roufe  Boughton's  Dijfertation  concerning  the 
Landed  Property  of  Bengal,  that  this  title  is  conferred 
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Raleigh,    upon  Hindoos  by  the  emperor,  and  frequently  given  out 
II  of  courtefy  to  the  greater  zemindars.     It  would  appear 

P^Pj^V,  therefore  that  the  Rajahs  can  never  be  independent  of 
the  Mogul  but  by  a  fuccefsful  rebellion. 

RALEIGH,  the  prefent  feat  of  government  of  N. 
Carolina;  fituated  in  Wake  county,  about  10  miles 
from  Wake  court-houfe.  In  December,  1 791,  the 
general  affembly  of  the  State  appropriated  ^"10,000 
towards  erecting  public  buildings,  and  named  it  after 
the  celebrated  Sir  Walter  Raleigh,  under  whofe  direc- 
tion the  fir  ft.  fettlement  in  N.  America  was  made  at 
Roanoke  Ifland,  in  Albemarle  Sound.  The  ftate- 
houfe,  a  large  handfome  building,  has  been  lately 
finished,  and  coft  £6,coo.  Several  other  buildings 
have  been  erected,  and  a  number  of  dwelling-houfes. 
The  fituation  is  healthy.  Its  remotenefs  from  navi- 
gation is  the  greateft  disadvantage.  It  is  61  miles 
north  by  eaft  of  Fayetteville,  147  from  Petersburg 
in  Virginia,  and  448  ibuth-weft  of  Philadelphia. — - 
Morse. 

RAMADA,  a  maritime  town  of  Granada,  in  S. 
America.  Near  it  is  a  copper  mine.  N.  lat.  11' 10, 
W.  long.  72  20. — ib. 

RAMSAY's  Mills,  in  N.  Carolina,  are  fituated  at 
the  confluence  of  Deep,  with  the  north-weft  branch  of 
Cape  Fear  river ;  about  35  miles  fouth-wefterly  of 
HillSborough,  and  55  S.  E.  of  Guildford  court-houfe. 
— ib. 

RANAI,  one  of  the  Sandwich  Iflands,  in  the  North 
Pacific  Ocean,  north  of  Tahoorowa,  and  north-weft 
of  Mowee  and  Owbyhee.  It  has  about  24,000  inha- 
bitants. It  abounds  with  yams,  fvveet  potatoes,  and 
taro,  but  has  few  plantains  or  bread  fruit  trees. — lb. 

RANCHEIRA,  a  town  of  Terra  Firma,  in  the 
province  of  New  Granada.  N.  lat.  11  34,  W.  long. 
72. — lb. 

RANCHENO,  a  fmall  ifland  on  the  coaft  of  New 
Mexico,  in  lat.  7  14  N.  It  is  near  the  ifland  of  Qui- 
bo,  and  affords  timber  fit  for  mafts. — lb. 

RANDOLPH,  a  townfhip  of  Mafiachufetts,  form- 
ed of  the  fouth  precinft  of  Braintree,  in  Norfolk  coun- 
ty in  the  year  1793.  It  is  15  miles  fouth  by  eaft  of 
Bofton. — ib. 

Randolph,  a  county  of  Hillfborough  di  ft  rift,  N. 
Carolina,  bounded  nonh-eaft  by  Orange,  and  north- 
weft  by  Guildford.  It  contains  7,276  inhabitant?,  in- 
cluding 452  flaves.  Its  court-houfe  is  585  miles  from 
Philadelphia. — ib. 

Randolph,  a  county  of  Virginia,  bounded  north 
by  Monongalia,  and  fouth  by  Pendleton.  It  contains 
951  inhabitants,  including  19  flaves.  Cheat  river,  the 
eaftern  branch  of  Monongahela  river  rifes  here,  on  the 
north-weft  fide  of  the  Alleghany  mountains. — lb. 

Randolph,  a  townfhip  in  Orange  county,  Ver- 
mont, the  fourth  town  weft  of  Thetford  on  Connecti- 
cut river.     It  contains  892  inhabitants. — llr 

RANDOM,  a  townihip  in  Eft  ex  county,  Vermont, 
weft  of  Brunfwick,  granted  in  1780. — ib. 

RAPHAEL,  a  fertile  and  healthy  canton,  or  dif- 
trift,  the  wefternmoft  in  the  Spanifh  part  of  the  ifland 
of  St  Domingo.  Its  boundary  to  the  north  is  formed 
in' part  of  the  French  pariih  of  Gonaives.  The  air 
round  St  Raphael  is  very  cool  and  falubrious,  but  the 
town  which  is  in  a  hollow,  is  very  hot.  It  has  a  little 
garrifon  which  ferved  as  a  check  on  the  fmugjgling 
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trade  with  the  French.     Atalaye,  (that  is  the  centinel    Raphael, 
o^  difcovery)  the  wefternmoft  town  of  all  the  Spanifh  II. 

colony,  is  i\  leagues  S.  W.  of  the  town  of  St  Raphael, 
both  which  parifhes  are  annexed  to  Hinche.  The 
town  of  St  Raphael  is  10  leagues  foutherly  of  Cape 
Francois,  and  72  N.  W.  of  St  Domingo  city,  as  the 
road  runs. — ib. 

Raphael,  Cape  St,  at  the  eaft  end  of  the  ifland  of 
St  Domingo  is  the  fouth-eaft  limit  of  Samana  Bay,  7^ 
leagues  diftant  in  that  direftion  from  Cape  Samana 
or  Cape  Rezon,  which  laft  is  fituated  in  lat.  19  15  40 
N.  and  long.  71  33  30  W.  from  Paris.  From  Cape 
Raphael,  or  Cape  of  the  Round  Mountain,  to  Punta 
Efpada,  the  fouth-eaft  point  of  the  ifland,  the  country 
is  level  16  leagues,  by  a  breadth  nearly  equal.— -lb. 

RAPHOE,  a  townfhip  in  Lancafter  county,  Penn- 
fylvania. — ib. 

RAPID  Ann,  a  fmall  river  of  Virginia,  which  joins 
the  Rappahannock,  about  10  miles  above  Frederickf- 
burg. — ib. 

RAPID  River,  a  water  of  Hudfon's  Bay. — lb. 

RAPPAHANNOCK,  a  large  navigable  river  of 
Virginia,  which  rifes  in  the  Blue  Ridge,  and  runs 
about  130  miles  from  north-weft  to  fouth-eaft,  and  en- 
ters into  Chefapeak  Bay  between  Windmill  and  Stin- 
gray points.  It  waters  the  towns  of  Falmouth,  Fre- 
derickfburg,  Port  Royal,  Leeds,  Tappahannock  and. 
Urbanna.  It  affords  4  fathoms  water  to  Hobbs's 
Hole,  and  2  from  thence  to  Frederickfburg,  no  miles 
from  its  mouth.  It  is  \\  leagues  from  Gwin's  Iflands, 
and  6  northward  of  New  Point  Comfort.  A  Angle 
lump  of  gold  ore  has  been  found  near  the  falls  of  this 
river,  which  yielded  i7dwt.  of  gold  of  extraordinary 
ductility, 
vered  in  its  neighbourhood. — ib. 

RARITGN  River,  in  New-Jerfey,  is  formed  by 
two  considerable  dreams,  called  the  N.  and  S.  branch- 
es ;  the  fource  of  the  one  is  in  Morris  county,  that 
of  the  other  in  Hunterdon  county.  Jt  paiTes  by 
Brunfwick  and  Amboy,  and  mingling  with  the  wa- 
ters of  the  Arthur  Kull  Sound,  helps  to  form  the  fine 
harbour  of  Amboy.  At  Rariton  Hills,  through  which 
this  river  paffes,  is  a  fmall  cafcade,  where  the  water 
falls  15  or  20  feet,  very  romantically  between  two 
rocks.  Opposite  to  Brunfwick,  the  river  is  fo  Shallow, 
that  it  is  fordable  at  low  water  for  horfes  and  carria- 
ges ;  but  a  little  below  it  deepens  fo  faft,  that  a  20 
gun  fhip  may  ride  fecurely  at  any  time  of  tide.  The 
tide  rifes  fo  high,  that  large  Shallops  ufed  to  pafs  a 
mile  above  the  ford  ;  fo  that  it  was  no  uncommon  thing 
to  fee  veffels  of  considerable  burthen  riding  at  anchor, 
and  a  number  of  large  river  craft  lying  above,  fome 
dry,  and  others  on  their  beam-ends  for  want  of  water, 
within  gun  Shot  of  each  other.  Copper  ore  has 
been  found  on  the  upper  part  of  this  river  ;  and  in  the 
year  1754,  the  ore  of  this  mine  fold  for  £62  Sterling 
per  ton,  being  of  inferior  quality  to  that  on  PaSTaik 
river. — ib. 

R4riton,  a.  town  Situated  between  the  mouth  of 
the  north  branch  of  the  above  river,  and  Boundbrook, 
5  miles  weft-noith-weft  of  Boundbrook,  and  12  north- 
weft  of  Brunfwick. — ib. 

RAYEI-ul-mulk,  in  the  language  of  Bengal,  the 
ufage  of  the  country,  the  common  law. 

RATIO   (See  Encyclopedia)  has   been  defined   by 

C  Euclid 


No  other  indication  of  gold  has  been  difco- 
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Ratio.  Euclid,  in  the  5th  book  of  his  Elements,  in  terms  to 
which  many  mathematicians  have  objected  ;  and  his  de- 
finition of  proportion,  which  is  fo  ultimately  connected 
with  it,  is  Still  more  objectionable.  The  Rev.  Abraham 
Robertfon  of  Oxford,  in  afmall  tract  publilhed  in  1789, 
demonstrates  the  truth  of  the  two  definitions  in  question 
in  feven  propofitions,  of  which  the  fubftance  is  as  fol- 
lows.    He  firft  lays  down  thefe  four  definitions  : 

"  1.  Ratio  is  the  relation  which  one  magnitude  has  to 
another,  of  the  fame  kind,  with  refpect  to  quantity. 

"  2.  If  the  firft  of  four  magnitudes  be  exactly  as  great 
when  compared  to  the  fecond,  as  the  third  is  when 
compared  to  the  fourth,  the  firft  is  faid  to  have  to  the 
fecond  the  fame  ratio  that  the  third  has  to  the  fourth. 

"  3.  If  the  firft  of  four  magnitudes  be  greater,  when 
compared  to  the  fecond,  than  the  third  is  when  com- 
pared to  the  fourth,  the  firft  is  faid  to  have  to  the  fecond 
a  greater  ratio  than  the  third  has  to  the  fourth. 

"  4.  If  the  firft  of  four  magnitudes  be  lefs,  when 
compared  to  the  fecond,  than  the  third  is  when  com- 
pared to  the  fourth,  the  firft  is  faid  to  have  to  the  fecond 
a  lefs  ratio  than  the  third  has  to  the  fourth." 

He  then  demonftrates,  by  reafoning  Strictly  geome- 
trical, the  following  propofitions : 

Prop.  1.  If  the  firft  of  four  magnitudes  have  to  the 
fecond,  the  fame  ratio  which  the  third  has  to  the  fourth ; 
then,  if  the  firft  be  equal  to  the  fecond,  the  third  is  equal 
to  the  fourth  ;  if  greater,  greater  ;  if  lefs,  lefs. 

Prop.  1.  If  the  firft  of  four  magnitudes  be  to  the  fe- 
cond as  the  third  to  the  fourth,  and  if  any  equimulti- 
ples whatever  of  the  firft  and  third  be  taken,  and  alfo 
any  equimultiples  of  the  fecond  and  fourth  ;  the  multi- 
ple of  the  firft  will  be  to  the  multiple  of  the  fecond  as 
the  multiple  of  the  third  to  the  multiple  of  the  fourth. 

Prop.  3.  If  the  firft  of  four  magnitudes  be  to  the  fe- 
cond as  the  third  to  the  fourth,  and  if  any  like  aliquot 
parts  whatever  be  taken  of  the  firft  and  third,  and  any 
like  aliquot  parts  whatever  of  the  fecond  and  fourth,  the 
part  of  the  firft  will  be  to  the  part  of  the  fecond  as  the 
part  of  the  third  to  the  part  of  the  fourth. 

Prop.  4.  If  the  firft  of  four  magnitudes  be  to  the  fe- 
cond as  the  third  to  the  fourth,  and  if  any  equimulti- 
ples whatever  be  taken  of  the  firft  and  third,  and  any 
whatever  of  the  fecond  and  fourth  ;  if  the  multiple  of 
the  firft  be  equal  to  the  multiple  of  the  fecond,  the 
multiple  of  the  third  will  be  equal  to  the  multiple  of  the 
fourth  ;  if  greater,  greater  ;  if  lefs,  lefs. 

Prop.  5.  If  the  firft  of  four  magnitudes  be  to  the  fe- 
cond as  the  third  is  to  a  magnitude  lefs  than  the  fourth, 
then  it  is  poffible  to  take  certain  equimultiples  of  the 
firft  and  third,  and  certain  equimultiples  of  the  fecond 
and  fourth,  fucb,  that  the  multiple  of  the  firft  Shall  be 
greater  than  the  multiple  of  the  fecond,  but  the  multiple 
of  the  third  not  greater  than  the  multiple  of  the  fourth. 

Prop.  6.  If  the  firft  of  four  magnitudes  be  to  the  fe- 
cond as  the  third  is  to  a  magnitude  greater  than  the 
fourth,  then  certain  equimultiples  can  be  taken  of  the 
firft  and  third,  and  certain  equimultiples  of  the  fecond 
and  fourth,  fuch,  that  the  multiple  of  the  firft  Shall  be 
lefs  than  the  multiple  of  the  fecond,  but  the  multiple  of 
the  third  not  lefs  than  the  multiple  of  the  fourth. 

Prop.  7.  If  any  equimultiples  whatever  be  taken  of 
the  firft  and  third  of  four  magnitudes,  and  any  equi- 
multiples whatever  of  the  fecond  and  fourth  ;  and  if 
when  the  multiple  of  the  firft  is  lefs  than  that  of  the 
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fecond,  the  multiple  of  the  third  is  alfo  lefs  than  that  of 
the  fourth  ;  or  if  when  the  multiple  of  the  firft  is  equal 
to  that  of  the  fecond,  the  multiple  of  the  third  is  alfo 
equal  to  that  of  the  fourth  ;  or  if  when  the  multiple  of 
the  firft  is  greater  than  that  of  the  fecond,  the  multiple 
of  the  third  is  alfo  greater  than  that  of  the  fourth  :  then, 
the  firft  of  the  four  magnitudes  Shall  be  to  the  Second  as 
the  third  to  the  fourth. 

RATIONAL,  in  arithmetic,  &c.  the  quality  of 
numbers,  fractions,  quantities,  &c.  when  they  can  be 
expreffed  by  common  numbers  ;  in  contradistinction  to 
irrational  cr  furd  ones,  which  cannot  be  expreffed  in 
common  numbers. 

RATTLE-SNAKE  Ifiands  lie  at  the  weftern  end 
of  Like  Erie. — Morse. 

RAWDON,  a  town  of  Nova-Scotia,  40  miles  from 
Halifax,  containing  about  50  or  60  houfes. — ib. 

RAW  AY,  or  Bridgetown,  a  lively  commercial  vil- 
lage of  Middlefex  county,  New-  jerfey,  on  Ravvay  ri- 
ver, 4  or  5  miles  fouth-weft  of  Elizabeth-Town,  and 
75  from  Philadelphia.  It  contains  a  prefbyterian 
church,  and  about  50  or  60  houfes. — ib. 

RAYMOND,  a  townfrrrp  of  New-Kamplhire,  in 
Rockingham  county,  12  or  14  miles  wefterly  of  Exe- 
ter, and  32  from  Portfmouth.  It  was  incorporated 
in  1764,  and  contains  727  inhabitants. — ib. 

RAYMOND,  or  Raymondtown,  a  Settlement  in 
Cumberland  county,  District  of  Maine,  142  miles  N. 
N.  E.  of  Bofton,  and  contains  345  inhabitants.  A 
Stream  from  Songo  Pond,  after  pairing  through  part 
of  Greenland,  Waterford  and  Ottisfield,  falls  into  the 
north-eaftetly  part  of  Sebago  lake  in  this  fettlement. 
The  land  is  generally  level,  except  one  large  hill, 
name  Rattlefnake  Hill,  from  its  abounding  with  thefe 
reptiles.  Here  are  fome  fwells  of  good  land,  but  the 
greater  part  of  the  growth  is  pine  and  white-oak,  and 
the  land  is  hard  to  fubdue. — ib. 

RAYNAL  (William  Thomas),  commonly  called  the 
Abbe  Raynal,  was  educated  among  the  Jefuits,  and  had 
become  one  of  the  order.  The  learning  of  that  Society  is 
univerfally  known,  as  well  as  the  happy  talents  which 
its  fuperiors  poiTclfed,  of  affigning  to  each  member  his 
proper  employment.  Raynal,  however-,  after  having 
acquired  among  them  a  tatte  for  literature  and  fcience, 
had  probably  become  refractory,  for  he  was  expelled 
from  the  order  ;  and  the  caufe  of  his  expulsion,  accord- 
ing to  the  Abbe  Barruel,  was  his  impiety. 

With  the  real  caufe  of  his  expulfion  M.  Barruel  is 
furely  much  better  acquainted  than  we  can  pretend  to 
be  :  but  we  have  a  Strong  fulpicion  that  his  impieties 
had  not  then  reached  farther  than  to  call  in  queftion 
the  fupreme  authority  of  the  church;  for  our  author 
himfelf  aSfures  us,  that  he  did  not  utter  his  atrocious 
declarations  againft  Christianity  ! ill  he  had  ceafed  to  be 
a  member  of  the  order  of  Jefuits.  He  then  aiTociated 
himfelf  with  Voltaire,  D'Alembert,  and  Diderot,  and 
was  by  them  employed  to  furnish  the  theological  arti- 
cles for  the  Encyclopedic  But  though  his  religious 
opinions  were  certainly  lax,  and  his  moral  principles 
very  exceptionable,  he  could  not  even  then  be  what, 
in  a  Proteftant  c*  untfy,  would  be  deemed  a  man  re- 
markable for  impiety  ;  for  he  employed  the  Abbe  Yvon, 
whom  M.  Barruel  calls  an  odd  metaphyfician,  but.  an 
inoffenfive  and  upright:  man,  to  write  the  articles  which 
he  was  engaged  to  furmlh.     In  the  conducting  of  this 
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Raynal.  tranfadion,  he  fliewed,  indeed,  that  he  polfe/Ted  not  a 
proper  fenfe  of  honour  ;  for  he  paid  poor  Yvon  with 
twenty-five  louis  d'ors  for  writing  theological  articles, 
for  which  he  received  himfelf  fix  times  that  fum.  This 
trick  was  difcovered,  Raynal  was  difgraced,  and  com- 
pelled to  pay  up  the  balance  to  Abbe  Yvon  ;  but  thV 
he  had  thus  iliewn  himfelf  to  be  without  honour,  it  is 
difficult  to  believe  that  he  had  yet  proceeded  fo  far  as  to 
blafpheme  Chrift,  fince  he  had  employed  a  Chriftian 
divine  to  fupply  his  place  in  the  Encyclopedic 

Kis  firft,  work  of  eminence,  and  that  indeed  upon 
which  his  fame  is  chiefly  built,  is  his  f*  Political  and 
Philofophical  Hiftory  of  the  European  Settlements  in 
the  Ealt  and  Well  Indies."  That  this  hiftory  is  writ- 
ten in  an  animated  ftyle,  and  that  it  contains  many  juft 
reflections,  both  political  and  philofophical,  is  known  to 
all  Europe  ;  for  it  has  been  iranflated  into  every  Euro- 
pean language.  Its  beauties,  however,  are  deformed 
by  many  fentiments  that  are  irreligious,  and  by  fome 
that  are  impure.  It  was  followed,  we  think,  in  1780, 
by  a  fmall  tract  entitled  "  The  Revolution  of  Ame- 
rica ;"  in  which  the  author  pleads  the  caufe  of  the  re- 
volted coloniits  with  a  degree  of  zeal,  cenfures  the  con- 
duct of  the  Britifh  government  \yith  a  keennefs  of  af- 
perity,  and  difplays  a  knowledge  of  the  principles  and 
intrigues  of  the  different  factions  which  at  that  period 
divided  the  Englifh  nation,  that  furely  was  not  natural 
to  the  impartial  pen  of  a  philofophic  foreigner.  Hence 
he  has  been  fuppofed  to  have  been  incited  to  the  under- 
taking, and  to  have  been  furnifhed  with  part  of  his 
materials,  by  that  defperate  faction  which  uniformly 
oppofed  the  meafures  of  Lord  North,  and  fecretly 
fomented  the  oppofition  in  America.  Be  this  as  it 
may,  he  propagated,  both  in  this  tract  and  in  his  hi- 
ftory, a  number  of  licentious  opinions  reflecting  go- 
vernment and  religion,,  of  which  he  lived  to  regret  the 
confequences. 

A  profecutionwas  instituted  againft  himbythe  French 
government  on  account  of  his  hiftory  of  the  Eaft  and 
Weft  Indies ;  but  it  was  conducted  with  fo  little  feverity, 
that  he  had  fufficient  time  to  retire  to  the  dominions  of 
the  King  of  Pruffia,  who  afforded  him  the  protection  he 
folicited,  although  his  Majefty's  character  was  treated 
by  the  author  in  his  book  with  no  great  degree  of  venera- 
tion. Raynal  alfo  experienced  the  kindnefs  of  the  Em- 
prefs  of  Ruflia  ;  and  it  is  not  a  little  remarkable  of  this 
fingular  perfonage,  that,  although  he  was  always  fevere 
in  difcuffing  the  characters  of  princes,  yet  the  moil  defpo- 
tic  among  thefe  heaped  upon  him  many  marks  of  fa- 
vour and  generollty.  The  Abbe  alfo  received  a  very 
unufual  mark  of  refpect  from  a  Britifh  Houfe  of  Com- 
mons, It  was  once  intimated  to  the  fpeaker  that  Ray- 
nal was  a  fpectator  in  the  gallery.  The  bufinefs  was 
immediately  fufpended,  and  the  ftranger  conducted  to 
a  more  convenient  and  honourable  fituation.  How  dif- 
ferent was  the  conduct  of  Dr  Johnfon,  who,  when  a 
friend  advanced  to  him  with  our  author,  faying,  "  Will 
you  give  me  leave,  Doctor,  to  introduce  to  you  the 
Abbe  Raynal !"  turned  on  his  heel,  and  vociferated, 
"  No,  Sir  !"  We  are  far  from  wifhing  to  vindicate' 
the  rudenefs  of  the  fage  ;  but  it  was  perhaps  as  proper 
as  the  politenefs  of  the  Houfe  of  Commons. 

The  great  trait  of  Raynal's  character  was  a  love  of 
liberty,  which,  in  his  earlier  writings,  he  did  not  pro- 
perly define  ;    but  when  he  lived  to  fee  fome  of  the 
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confequences  of  this,  in  the  progrefs  of  the  French  Re-  Raynal. 
volution,  he  made  one  glorious  effort  to  retrieve  his 
errors.  In  the  month  of  May  1791,  he  addreffed  to 
the  constituent  affembly  one  of  the  moft  eloquent,  ar- 
gumentative, and  impreffive  letters  that  ever  was  writ- 
ten on  any  fulject :  a  letter  which,  if  the  majority  of 
them  had  not  been  intoxicated  with  their  newly  acquir- 
ed confequence,  muft  have  given  fome  check  to  their 
mad  career.  After  complimenting  them  upon  what 
they  had  done,  he  proceeds  thus  :  "  I  have  long  dared 
to  i'peak  to  kings  of  their  duty  ;  fuffer  me  now  to  fpeak 
to  the  people  of  their  errors,  and  to  their  reprefenta- 
tives  of  the  dangers  which  threaten  us.  I  am,  I  own 
to  you,  deeply  afflicted  at  the  crimes  which  plunge  this 
empire  into  mourning.  Is  it  true  that  I  am  to  look 
back  with  horror  at  myfslf  for  being  one  of  thofe  who, 
by  feeling  a  noble  indignation  againft  arbitrary  power, 
may  perhaps  have  furnifhed  arms  to  licentioufnefs  ?  Do 
then  religion,  the  laws,  the  royal  authority,  and  public 
order,  demand  back  from  philofophy  and  reafon  the 
ties  which  united  them  to  the  grand  fociety  of  the 
French  nation,  as  if,  by  expofing  abufes,  and  teaching 
the  rights  of  the  people  and  the  duties  of  princes,  our 
criminal  efforts  had  broken  thofe  ties  ?  But  no  ! — . 
never  have  the  bold  conceptions  of  philofophy  been  re- 
preientcd  by  us  as  the  ftrict  rule  for  acts-ei'  legiflation. 

"  You  cannot  juftly  attribute  to  us  what  could  only 
be  the  refult  of  a  falfe  interpretation  of  our  principles. 
Alas  1  now  that  I  ftand  on  the  brink  of  the  grave  ; 
now  that  I  am  about  to  quit  this  immenfe  family,  whofe 
happinefs  I  have  ardently  defired,  v/hat  do  I  fee  around 
me  ?  Religious  troubles,  civil  diffenfions,  confirmation 
on  the  one  hand,  tyranny  and  audacity  on  the  other  ;  a 
government  the  flave  of  popular  tyranny  ;  the  fanctu- 
ary  of  the  laws  furrounded  by  unruly  men,  who  alter- 
nately dictate  or  defpife  thofe  laws  ;  foldiers  without 
difcipline  ;  leaders  without  authority  ;  minifters  with- 
out means  ;  a  king,  the  firft  friend  of  his  people,  plun- 
ged into  bitternefs,  infulted,  menaced,  (tripped  of  ail 
authority  ;  and  the  public  power  no  longer  exifting  but 
in  clubs,  in  which  ignorant  and  rude  men  dare  to  de- 
cide all  political  queltions." 

He  then  proceeds  to  prove,  which  he  does  very  com- 
pletely, that  it  was  not  the  bufinefs  of  the  affembly  to 
abolifh  every  ancient  inftitution  ;  that  the  genius  of  the 
French  people  is  fuch,  that  they  never  can  be  happy 
or  prosperous  but  under  a  well-regulated  monarchical 
government;  and.  that,  if  they  wifhed  not  the  nation 
to  fail  under  the  worft  kind  of  defpotifm — the  defpo- 
tifm  of  a  low  faction,  they  muft  increafe  the  power  of 
the  king.  "  Alas  !  (continues  he)  what  are  my  fuffer- 
ings,  when  in  the  heart  of  the  capital,  in  the  centre  of 
knowledge,  I  fee  this  mifguided  people  welcome,  witli 
a  ferocious  joy,  the  moft  criminal  propofitions,  fmile  at 
the  recital  of  murder,  and  celebrate  their  crimes  as  con- 
quefts!" 

He  had  then  feen  comparatively  but  little;  but  he 
lived  to  fee  more — to  fee  his  countrymen  celebrate,  as 
virtues,  crimes,  compared  with  which  the  atrocities  of 
1790  appear  almoft  as  harmlefs.  Being  fi  ripped  of  all 
his  propei  ty,  which  was  large,  by  the  robbers  cf  the 
revolution,  he  died  in  poverty  in  March  1796,  and  in 
the  84th  year  of  his  age. 

Belides  the  works  which  we  have  already  mentioned, 
he  wrote  "  A  Hiftory  of  the  Parliament  of  England," 

C  2  and 


RAY  [     20    ]  REA 

Raynham.  and  a  "  Hiftory  of  the  Stadholderate  ;"   but  thefe  are  which  the  forge  has  been  fupplied  and  kept   gcin^  for     Razoir, 

y*^~w^**s  both  of  them  more  remarkable  for  a  fpecious  ftyle  and  more  than  80  years,  befides  great  quantities  carried  to  H 

loftinefs  of  invention  than  for  ufeful  obfervation  or  folid  other  works,  and   yet  here  is  ore  ftill.     Though,  like    Realeg0> 

argument.     He  wrote  likewife  "  The  Hiftory  of  the  other  things  in  a  ftate  of  youth,  it  is  weak  and  incapa-  ^^~ 

Divorce    of    Catharine    of   Arragon    by    Henry    the  ble  of  being  wrought   into  iron  of  the  beft  quality 

Eighth,"  which  is  not  fo  much  a  recital  of,  and  com-  Morse. 

mentary  upon,  the  fact  from  which  he  takes  the  title,  as         RAZOIR,     Port,  at   the    S.  W.   extremity   of  the 

it  is  an  able  picture  of  univerfal  Europe  at  that  period,  coaft  of  Nova-Scotia,  and  N.  E.  of  Cape  Neero. ib. 

of  the  views,  interefts,  and  power,  of  all  the  different         RAZOR  IJlandh  4  leagues  S.  of  the  mouth  of  Rio 

potentates.     At  the  time  of  his  death  he  was  preparing  Janeiro    Bay,  or   Santa   Cruz   Point,  on   the  coaft   of  - 

a  new   edition  of  all  his  works,  in  which   were  to  be  Brazil,   S.  America. — ib. 

made  many  alterations;  and  he  is  faid  to  have  left  among         READFIELD,    a    townfhip    in    Lincoln    county, 

his  manufcripts  a  "  Hiftory  of  the  Revocation  of  the  Diftrict   of  Maine,    8   miles    from    Hallowell,    which 

Edict  of  Nantes,"  in  four  volumes ;  but  it  is  alfo  very  bounds  it  on  the  E.  and  the  eaftern  branch  of  And:of- 

certain,  that,  during   the  fanguinary   reign  of   Robe-  coggin  river  feparates  it  from   Sterling  on  the  W.      It 

fpierre,  he  burnt  a  great  part  of  his  papers.  is  N.  of  Winthrop,  and  was  joined  with  it  in  the  erru- 

RAYNHAM,    a    townfhip    of    Maffachufetts,     in  meration  of  1790.     It  is  190   miles  N.  E.  of  Bolton. 

Briftol  county,  taken  from  Taunton,  and  incorporated  — ib. 
in  1731.     It  contains  1094  inhabitants.     A  confidera-         READING,  a  townfhip  of  Connecticut,  Fairfield 

ble   part   of  the  town   lies   upon  a   circular  bend   of  county,   S.  of  Danbury,  adjoining. ib. 

Taunton  river,  which   is  between  7   and  8   rods  wide,         Reading,    a  large   townfliip    of  Maffachufetts     in 

and  affords  great  plenty  of  herrings  and  other  fifh,  but  Middlefex  county,   14  miles  N.  of  Bofton.     It  was  in- 

fo  unfavourable  is  it,  in  this  place,  to   feining  or  fifh-  corporated  in    1644,  and   contains    1802   inhabitants. 

ing,  that  the  exclufive  privilege   of   fifhing  is  annually  — ib. 

fold  for  lefs  than  twelve  millings  ;  whilft  the  fame  pri-         Reading,  a  townfliip  of  Vermont,  Windfor  county 

vilege,  in   Bridgewater  and    Middleborough,    (towns  W.  of  Windibr,   adjoining.     It  contains  74"  inhabit- 

which  bound   this  ;  the  former  on  the  eaft,  the  letter  ants. — ib. 

on  the  north)  is  annually  fold  for  ^250.  Befides  Reading,  a  poft-town,  and  the  capital  of  Berk's 
the  great  river,  there  are  feveral  ufeful  ftreams,  up-  county,  Pennfylvania  ;  fituated  on  the  N.  E.  fide  of 
on  which  are  6  faw-mills,  3  grift-mills,  1  furnace,  Schuylkill  river,  40  miles  S.  W.  of  Bethlehem  28  E. 
a  forge,  and  fulling-mill.  There  are  numerous  of  Lebanon,  (where  the  canal  commences  which  joins 
ponds  in  this  townfhip,  of  which  Nippaniquit  or  the  waters  of  the  Swetara  Creek  with  thofe  of  Schuyl- 
Nippahonfet  is  2  miles  long,  and  one  in  breadth,  kill  river)  and  54  N.  W.  of  Philadelphia.  It  is  a 
Here  alewives,  in  millions,  annually  refort  and  leave  flourifhing  town,  regularly  laid  out,  and  inhabited 
their  fpawns.  An  excellent  kind  of  iron  ore,  and  chiefly  by  Germans.  It  contains  about  600  houfes. 
various  kinds  of  fifh  are  found  here.  Befides  the  The  public  buildings  are  a  ftone  o-aol,  a  court-houfe 
ufual  bufinefs  of  hufbandry  and  mechanics,  num-  an  elegant  church  for  German  Lutherans  erected  in 
bers  are  here  employed  in  the  manufactories  of  bar-iron,  1793,  a  church  for  Calvinifts,  one  for  Roman  Catho- 
hollow  ware,  nails,  iron  for  veffels,  iron  fhovels,  pot-  lies,  a  meeting-houfe  for  Friends,  and  a  large  edifice 
afh,  fliingles,  &c.  The  firft  forge  fet  up  in  America  for  the"public  offices.  In  the  vicinity  of  the  town  is  a 
was  introduced  into  this  town  by  James  and  Henry  remarkable  fpring,  100  feet  fqnare,  and  140  feet  deep 
Leonard,  natives  of  England,  in  1652.  This  forge  with  a  ftream  ifming  from  it  fufticient  to  turn  a  mill, 
was  fituated  on  the  great  road,  and  is  ftill  in  employ  The  water  is  clear  and  tranfparent,  and  affords  abun- 
by  the  family  of  Leonards  of  the  6th  generation  ;  a  dance  of  fifh.  In  the  neighbourhood  are  10  fulling- 
family  remarkable  for  longevity,  promotion  to  public  mills  and  feveral  iron-works.  In  the  whole  county  of 
office,  and  a  kind  of  hereditary  attachment  to  the  iron  Berk's  are  5  furnaces,  and  as  many  forces.  In  No- 
manufacture.  King  Philip's  hunting-houfe  flood  on  vember,  1795,  /.' 12,000  was  voted  by  the  county  for 
the  northern  fide  of  Fowling  Pond,  which  is  1^  miles  building  a  ftone  arched  bridge  over  the  Schuylkill  at 
from  the  forge.  In  the  winter  feafon  the  Indian  mo-  this  town,  on  the  high  road  to  Harrifbur^,  53  miles 
narch  refided  at  Mount  Hope,  probably  for  the  bene-  diitant  to  the  weft  by  fomh.—ib. 

fit  of  fifh.     Philip  and  the  Leonards  lived  on  fuch  good         Reading,  a  townfhip  in  York  county,  Pennfylva- 

terms,  and  fuch  was  Philip's  friendihip  and  generofity,  nia. — ib. 

that,  as  foon  as  the  war  broke  out  in  1675,  which  READINGTOWN,  or  Riddentown,  in  Hunterdon 
ended  in  the  death  of  the  king  and  the  ruin  of  his  tribe,  county,  New-Jerfey,  17  miles  N.  W.  by  W.  of  New- 
he  gave   out  ftrict  orders  to  all   his  Indians,  never  to  Brunfwick,  and  about  11  eaftward  of  Lebanon. ib. 

hurt    the   Leonards.      Before    Philip's    wr.r,    Fowling         READ's  Bay,  a  road  for  fhips  in  the  ifland  of  Bar- 

Pond  was   two   miles  long,  and  ^ths  of  a  mile  wide,  badoes,    about    half  way    between    Hole-Town    and 

Now,    the  water  is  almoft  gone,  and  the  large  tract  it  Speight's   Town.     It  is   about  half  a   mile  over,  but 

once  covered,  is  grown  up  to  a  thick  fet  fwamp  of  cedar  more  in  depth.     Ships  may   anchor  here  in  fafety,  in 

and   pine.     The  foil  of  this  pond  has   alfo  a  prolific  from  6  to   12  fathoms   water,  the  ground  foft  ooze, 

virtue  in  generating  ore.     Copious  beds  of  ore,  in  this  and  defended  from  all   winds,  except  the  W.  which 

.part  of  the  country,  are  ufually  found  in  the  neighbour-  blows  rght  into  the  bay.     N.  lat.  13  7,  W.  lont*.  59 

hood  of  pine  fwamp?,  or  near  to  foils  natural  to  the  47 — ib. 

growth  cf  pine  or  cedar.     In  this  place  there  has  been         REALEGO,  a  town  in  the  province  of  Nicaragua, 

almoft  an  inexhauftible  fund  of  excellent   ore,  from  New  Spain  ;  fituated  on  a  plain,  on  the.  eaftern  bank 

of 
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Reaping,  of  a  river  of  its  name,  near  its  mouth,  30  miles  N.  W. 
of  Leon,  to  which  it  ferves  as  a  harbour.  It  has  3 
churches,  and  an  hofpital,  unrounded  by  a  very  fine 
garden  ;  but  the  place  is  fickly,  by  reafon  of  the  neigh- 
bouring fwamps.  Its  chief  trade  is  in  pitch,  tar  and 
cordage.     N.  lat.  12  17,  W.  long.  87  36.— z7>, 

REAPING,  the  well  known  operation  of  cutting 
corn  either  by  the  fickle  or  by  the  fcythe.  Reaping 
by  the  fickle  is  by  much  the  mod  common  practice, 
and  that  which,  we  believe,  prevails  univerfally  in  Scot- 
land ;  yet  the  other  method,  where  it  is  practicable, 
is  certainly  the  leaft  laborious,  and  by  much  the  moll 
expeditious.  To  the  fcythe,  as  an  inftrument  of  reap- 
ing, many  objections  are  urged. 

It  is  faid  that  it  fhakes  the  ear,  fo  that  many  cf  the 
grains  are  loft  ;  that  it  lets  the  corn  fall,  after  cutting 
it,  in  a  confufed  and  fcattered  ftate,  fo  that  either  much 
of  it  is  loft,  or  a  great  deal  of  time  is  confirmed  in  ga- 
thering it  together  ;  that  it  can  only  be  made  ufe  of  in 
land  which  is  very  even  and  free  from  ftones  ;  that  it 
does  not  leave  fufficient  length  of  ftubble  in  the  ground 
to  lay  the  corn  on  when  cut  ;  that  it  mixes  bad  weeds 
with  the  corn,  the  feeds  of  which  are  fown  the  next 
year  ;  and,  laftly,  th.it  the  ufe  of  the  fcythe  is  prejudi- 
cial to  the  health  of  the  reaper. 

Thefe  objections,  however,  are  either  of  no  weight, 
or  they  are  made  by  thofe  who  are  not  acquainted 
with  the  fcythes  which  have  been  adapted  to  this  pur- 
pofe,  and  with  the  proper  manner  of  ufing  them.  With 
a  good  fcythe,  properly  managed,  the  corn,  after  being 
cut  remains  at  firft  upright,  and  then  falls  very  gently 
upon  the  rake  fixed  to  the  fcythe,  without  any  fhake 
or  jolt ;  or  at  leaft  with  lefs  than  that  which  it  receives 
when  reaped  with  the  fickle.  With  refpect  to  the  lofs 
of  grain,  that  proceeds  chiefly  from  the  corn  being  too 
dry  ;  confequently  it  fhould  be  reaped  only  upon  pro- 
per days,  and  proper  times  of  the  day,  which  is  much 
more  eafily  done  with  the  fcythe  than  with  the  fickle, 
becaufe  the  work  is  fo  much  fhorter.  The  ftalks,  kept 
together  by  the  rake,  may  be  laid  upon  the  ground,  or 
rather  againft  the  corn  not  yet  cut,  in  fo  regular  and 
collected  a  ftate,  that  thofe  who  gather  and  tie  the 
fheaves,  whether  they  are  women  or  children,  have  no- 
thing but  their  own  negligence  to  accufe  if  any  thing  is 
left  behind.  When  land  is  properly  ploughed  and  har- 
rowed, it  is  fufficiently  even  ;  and  in  fuch  as  is  ftony, 
the  only  precaution  neceflary  is  to  keep  the  fcythe  a 
little  higher  in  ufing  it,  that  it  may  not  ftrike  againft 
the  ftones.  If  the  ftubble  left  in  the  ground  be  fhort, 
the  ftraw  which  is  cut  off  will  be  the  longer  ;  and  the 
latter  is  certainly  of  more  value  than  the  former,  which 
only  ferves  to  incommode  the  cattle  which  afterwards 
go  to  feed  in  the  field. 

Thefe  confiderations,  and  others  of  a  like  nature,  in- 
duced the  patriotic  fociety  of  Milan  to  fend,  fome 
years  ago,  to  thofe  parts  in  which  fcythes  are  made  ufe 
of  forreaping;  and  having  procured  a  model  of  a  fcythe 
from  Silelia,  they  caufed  one  to  be  made  of  a  proper 
fize.  It  was  firft  tried  upon  corn,  and  afterwards  upon 
millet;  and  although  the  firft  fcythe  was  not  accu- 
rately made,  and  the  reaper  had  never  before  made  ufe 
of  fuch  an  inftrument,  yet  it  was  found  that  nearly  half 
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the  ufiial  time  was  faved,  and  that  the  labour  and  fa-  Reaping 
tigue  were  much  diminifhed  ;  the  corn  alfo  was  cut 
without  receiving  any  fhock  that  could  be  hurtful  to  it, 
and  fell  in  an  even  and  regular  ftate,  fo  that  it  was  af- 
terwards eafily  bound  up  in  compact  fheaves.  They 
were  afterwards  prefented  with  a  fcythe  fomewhat  dif- 
ferent from  the  Silefian,  which  is  very  generally  ufed 
in  Auftria. 

Thefe  inftruments  are  fo  fimple,  that  the  figure  of 
one  of  them  renders  the  defcription  of  either  almoft  un- 
neceffary.  In  fig.  1.  is  (hewn  the  Silefian  fcythe  tried 
by  the  Society  ;  the  difference  between  that  and  the 
Auftrian  one  we  fhall  mention  in  our  defcription.  The 
firft,  or  Silefian  fcythe,  differs  very  little  from  the 
fcythe  we  commonly  ufe  for  mowing  grafs,  except  that 
the  blade  is  lather  fmaller  ;  to  it  are  added  four  teeth 
cf  wood,  parallel  to  the  blade,  fixed  and  fecured  in  a 
proper  manner,  and  intended  to  keep  the  corn  toge- 
ther after  being  cut,  fo  that  inftead  of  its  filling  in  a 
confufed  ftate,  the  reaper  may  lay  it  down  in  a  regular 
and  compact  one.  Thefecond,  or  Auftrian  fcythe,  is 
fimilar  to  the  former,  except  that  the  blade  is  larger  ; 
confequently  the  wooden  teeth,  of  which  there  are 
five,  are  longer  ;  the  handle  is  alfo  more  flat,  and  ra- 
ther crooked. 

In  thejfr/?,  the  handle  a  b  (fee  fig.  1.)  is  two  Mila- 
nefe  braffes  (a),  and  nine  inches  and  a  half  in  length  ; 
the  blade  b  c  is  one  brafs  three  inches  and  a  half;  the 
piece  of  wood  in  which  the  teeth  are  fixed,  one  brafs 
one  inch  and  a  half.  In  ihefecond,  the  handle  is  two 
braffes,  and  feven  inches  long  ;  the  blade,  one  brafs  ele- 
ven inches  ;  the  piece  in  which  the  teeth  are  fixed,  ele- 
ven inches  and  a  quarter.  The  proportions  of  the 
other  parts  may  be  conceived  from  the  figure. 

The  difference  in  the  conftruction  of  thefe  two 
fcythes  makes  it  requifite  to  ufe  them  in  a  different 
manner  ;  but  that  will  be  better  acquired  in  practice 
than  by  precept.  Such  of  our  countrymen  as  are  ac- 
cuftomed  to  the  ufe  of  the  common  fcythe  will  very 
foon  find  out  the  moft  convenient  and  advantageous 
manner  of  ufing  thefe  new  kinds  of  fcythe,  and  of  lay- 
ing down  the  corn  properly  when  cut. 

It  fhould,  however,  be  obferved,  that  in  mowing 
grafs  the  feet  are  kept  almoft  parallel  to  each  other, 
whereas  in  reaping  corn  they  fhould  be  kept  upon  a 
line,  one  behind  the  other,  thrufting  the  right  foot  for- 
ward, and  drawing  the  left  towards  it.  This  is  necefi. 
fary,  becaufe  when  grafs  is  mowed  it  is  left  to  fall  juft 
where  it  is  cut ;  but  when  corn  is  cut,  it  is  to  be  carried 
and  laid  in  a  proper  manner  againft  that  which  is  not 
yet  cut,  and  which  is  at  the  left  hand  of  the  reaper  ; 
and  if  the  feet  were  kept  parallel  to  each  other,  the 
reaper  would  be  obliged  to  extend  and  turn  his  body  in 
a  very  inconvenient  manner. 

After  having  made  public  thefe  obfervations,  the  fo- 
ciety made  farther  experiments  upon  the  fubject ;  in 
which  it  was  found,  that  when,  on  account  of  very  wet 
weather,  the  ftalks  of  the  corn  are  bent  down,  the 
wooden  teeth  of  the  forementioned  fcythes  are  apt  to 
lay  hold  of  fome  ears,  to  the  ftalks  of  which  the  iron 
does  not  reach,  and  confequently  not  being  cut  below, 
they  are  pulled  fo  that  the  grain  is  fcattered.     This 

happens 


(a)  One  hundred  Milanefe  brajfts  are  equal  to  fifty-eight  Englifh  yards  and  a  half. 


R     E     C 


RED 


RedHfica 
tion. 


[      22      ] 

Reeeif,     happens  chief!/  whan  the  reapers)  not  being  yet  fuffi-  right  line  equal  to  a  curve.     The  rectification  of  curves    Turkey- 

ciently  accuftomed  to  that  kind  of  fcythe,  do  not  know  is  a  branch  of  the  higher  geometry,  a  branch  in  which 

how  to  adapt  it  to  particular  circumftances.  the  nfe  of  the  inverfe  method  of  fluxions  is  especially 

To  remedy  this  inconvenience,  it  occurred  to  an  in-  ufeful. 
genious  blackfmith  to  add  to  the  common  fcythe  a ga-  Turkey-RED,  Levant-RED,  and  Adrianopk-Rp.D, 
therer,  or  collector  made  of  cloth,  as  may  be  feen  at  the  names  indifferently  given  to  that  beautiful  red  dye 
fig.  2.  where  a  b  c  is  a  common  fcythe  ;  c  dm  lofne  is  which  diftinguifhes  the  cotton  manufactured  in  the  Ot- 
the  gatherer;  which  at  c  d e  is  compofed  of  a  thin  plate  toman  empire,  and  at  Afiracan  in  the  dominions  of  Ruf- 
of  iron,  having  at  its  extremity  a  hollow  for  receiving  fia.  We  have  two  accounts  of  the  procefs  of  commu- 
the  point  of  the  blade.  At  e  d  are  holes  for  fewing  in  nicating  this  dye  to  the  fluffs ;  one  by  Profeffor  Pallas 
the  cloth,  which  is  coarfe,  light,  and  of  low  price  ;  it  as  he  faw  it  pracYifed  at  Afiracan;  the  ether  in  the 
is  alfo  fixed  to  two  thick  iron  wires,  of  which  the  up-  92d  number  of  the  Annales  de  Chlmte  by  Citizen  Fe- 
per  one  is  continued  to/,  where  it  terminates  in  a  hole  lix.  As  every  thing  relating  to  ufeful  manufactures  is 
in  the  handle  ;  the  other  is  fixed  to  the  back  of  the  of  general  importance,  wefhallgive  pretty  copious  ex- 
blade.     The  manner  of  fixing  this  gatherer  to  the  blade  tracts  from  both  papers. 

of  the  fcythe  will  be  better  underftood  by  referring  to  According  to  l)r  Pallas,  the  dye-Ruffs  employed  at 

fig.    3.   which   reprefents  one  of  the   irons  which,  by  Afiracan  are,  madder,  fumach,  gall-nuts,  alum,  an  infe- 

means  of  a  fcrew,  are  fattened  to  the  back  of  the  fcythe.  rior  kind  of  foda,  and  fifh-oil.     The  procefs  of  dyeing 

Thefe  irons  proceed  from  and  make  part  of,  the   up-  is  as  follows  : 

right  irons  m  n,  I  0,  which  ferve  to  keep  the   gatherer  The  roots  of  the  madder,  when  frefli  gathered,  are 

extended.  placed  above  each  other  in  a   ftove,  or  in  a  pit  dug  in 

This  is  a  very  fimple  and  cheap  contrivance  ;  but  an  vilcous  earth  which  has  been  ftrongly  heated.     Earth 

attempt  was  made  to  render  it  ftill  more  fimple,  by  fub-  is  then  thrown  over  the  madder,  and  it  mud  fweat  tin- 

ftituting  for  the  gatherer  two  iron  hoops,  which   are  til  the  ftove  or  pit  becomes  cold  ;   when  the  roots,  the 

fhown  in   fig.  2.  by    the   dotted  lines  h  g,  k  i,  with  a  fecond  or  third  day,  are  taken  from  it,  and  either  fpread 

crofs  piece  p  which  connects  them.     Experience,  how-  out  or  hung  up  to  dry.     When  it  is  thoroughly  dried 

ever,  has  Ihewn,  that  the  gatherer  is  in  general  prefer-  in  the  fun,  the  madder  is  ground  to  a  very  fine  powder, 

able  to  thefe  hoops,  as  it  does  not  leave  an  ear  of  corn  as  are  likewife  the  round  leaves  of  the  fumach  (rhus  co- 

behind.  tinus).     The   fifh  oil  is  boiled  from  the  entrails  of  the 

RECEIF,  a  harbour  on  the  coaft  of  Brazil,  and  is  flurgeon  and  other  large  fifties  ;  and  the  proof  of  its  be- 

the  ftrongeft  place  on  all  that  coaft.     S.  lat.  810,  W.  ing  proper  for  dyeing  is,  that  when  mixed  with  a  lixi- 

long.  35  15. — Morse.  vium  of  foda,  it  muft  immediately  affume  a  milky  ap- 

RECO  VERY,    Fort,    in   the   N.  W.   Territory,  is  pearance.     Should   that  not  be  the  cafe,  it  cannot  be 

fituated  on  a  branch   of  the   Wabafh  river,  about  23  ufed  by  the  dyers. 

miles  from  Greenville,  and  98  N,  by  W.  of  Cincinnati.  The  cotton  to  be  dyed  red  is  firft  wafned  exceeding- 
It  confifts  of  two  block-houfes  and  barracks  with  cur-  ly  clean  in  running  water;  and  when  the  weather  is 
tains,  and  contains  60  men. — ib.  clear,  hung  up  on  poles  to  dry.     If  it  does  not  dry  be- 

RECTIF1CATION  of    ether,  a  procefs  for  de-  fore  the  evening,  it  is  taken  into  the  houfe,  on  account 

priving  ether  of  its  fulphureous  acid  (See  Chemistry,  of  the  faline  dews  fo  remarkable  in  the  country  around 

Index  in  this  Si/ppl.)     It  has   been   ufual    to  add   an  Afiracan,  and  again  expofed  to  the  air  next  morning. 

alkali  for  this   purpofe ;  but  Dize  has  found  it  much  When  it  is  thoroughly  dry  it  is  laid  in  a  tub,  and  fifh- 

more  advantageous  to  add  a  fabftance  which  might  af-  oil  is  poured  over  it  till  it  is  entirely  covered.     -In  this 

ford  the  requiiite  quantity  of  oxygen  to  convert   the  ftate  it  muit  ftand  -all  night  ;   but  in  the  morning  it  is 

fulphureous  into  the   fulphuric  acid  ;  in  which  ftate  it  hung  up  on  poles,  and  left  there  the  whole  day  ;  and 

is  notdifpefed  to  rife  and  come  over.     Various  metallic  this  procefs  is   repeated  for  a  week,  fo  that  the  cotton 

oxyds  were  tried,  among  which  the  black  oxyd  of  man-  lies  feven  nights  in  oil,  and  is  expofed  feven  days  to  the 

ganefe  proved  the  beft  and  the  cheapeft.     His  procefs  atmofphere,  that  it  may  imbibe  the  oil,  and  free  itfelf 

is  as  follows  :  from  all  air.  The  yarn  is  then  again  carried  to  a  ftrearn, 

The  fulphureous  acid  contained  in  unrectified  ether  cleaned  as  much  as  poffible,  and  hung  up  on  poles  to 

being  neutralized  with  oxyd  of  manganefe,  the  fluid  is  dry. 

decanted  into  a  pewter  veffel  of  the  capacity  of  fifty  After  this  preparation  a  mordant  is  made  of  three 

ounces,  which  is  placed  on  a  water  bath.     To  this  vef-  materials,  which  ran  ft  give  the  grounds  of  the  red  co- 

fel  a  head  and  worm  are  adapted,  the  latter  of  which  lour.     The  pulverifed  leaves   of  the  fumach  are  firft 

pafTes  through  a  refrigeratory  conftantly  fupplied  with  boiled   in    copper   kettles  ;    and  when  their  colouring 

water  in  a  ftream  from  below,  which  caufes  the  heated  matter  has  been  fufiiciently  extracted,  fbme  powdered 

water  to  flow  off  above.     The  diftillation  is  then  per-  galls  are   added,  with  which  the  liquor  muft  be  again 

formed  by   raifing  the   bath  to  a  temperature   of  360  boiled  ;  and  by  thefe  means  it  acquires  a  dark  dirty  co- 

(1 13°  Fahrenheit,  if  the  decimal  thermometer  be  here  lour.      After  it   has  been  fufHciently  boiled  the  fire  is 

meant).     The  rectification   by  this  treatment   ufuaily  taken  from  under  the  kettle,  and  alum  put  into  the  flili 

requires  a  day  to  complete  if.     The  flavour  of  the  ether  hot  liquor,  where  it  is  foon  diffolved.     The  proportion 

is  of  the   beft  kind,  and  the   product  about   one-fixth  of  theie  three  ingredients  cannot  be  afcertained,  as  the 

mfire  than  in  the  ufual  method  with  retort  and  receiver,  dyers  vary  that  proportion  at   pleafure.     The  powder 

Dize  has    practifed  this  method  with  fuccefs  for  three  of  the  fumach  leaves  is   meafured  into  the   kettle  with 

year-. — Jcurnal  de  Plyfiqv.e,  April,   1 798.  ladles;  the   water  is  poured  in  according  to  a  gauge, 

Rectification,  in  geometry,  is  the  finding  of  a  on  which  marks  are  made  to  (hew  how  high  the  water 

muft 
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mud  ftand  in  the  kettle  to  foak  fix,  eight,  ten,  &c. 
puds  of  cotton  yarn.  The  galls  and  alum  are  added  in 
the  quantity  of  five  pounds  to  each  pud  of  cotton.  In 
a  word,  the  whole  mordant  mud  be  fufliciently  yellow, 
ftrong,  and  of  an  adringent  tade. 

As  foon  as  the  alum  is  diffblved,  no  time  mud  be 
loft  in  order  that  the  mordant  may  not  be  differed  to 
cool.  The  yarn  is  then  put  into  hollow  blocks  of 
wood  fhaped  like  a  mortar,  into  each  of  which  fuch  a 
quantity  of  the  mordant  has  been  poured  as  may  be 
fufficient  to  moiden  the  yarn  without  any  of  it  being 
left.  As  foon  as  the  workman  throws  the  mordant  in- 
to the  mortar,  he  puts  a  quantity  of  the  yarn  into  it, 
and  preffes  it  down  with  his  hand  till  it  becomes  uni- 
formly moidened,  and  the  whole  cotton  yarn  has  ftruck. 
By  this  it  acquires  only  a  pale  yellow  colour,  which, 
however,  is  durable.  It  is  then  hung  up  on  poles  in 
the  fun  to  dry  ;  again  warned  in  the  dream,  and  after- 
wards diied  once  more. 

The  next  part  of  the  procefs  is  to  prepare  the  mad- 
der dye.  The  madder,  ground  to  a  fine  powder,  is 
fpread  out  in  large  troughs,  and  into  each  trough  is 
poured  a  large  cupful  of  iheep's  blood,  which  is  the 
kind  that  can  be  procured  with  the  greated  facility  by 
the  dyers.  The  madder  mud  be  drcngly  mixed  in  it 
by  means  of  the  hand,  and  then  dand  feme  hours  in  or- 
der to  be  thoroughly  foaked  by  it.  The  liquor  then 
aflumes  a  dark  red  appearance,  and  the  madder  in  boil- 
ing yields  more  dye. 

After  this  procefs  water  is  made  hot  in  large  kettles, 
fixed  in  brickwork;  and  as  foon  as  it  is  warm,  the  pre- 
pared red  dye  is  put  into  it,  in  the  proportion  of  a 
pound  to  every  pound  of  cotton.  The  dye  is  then  fuf- 
fered to  boil  drongly  ;  and  when  it  is  enough,  which 
may  be  tried  on  cotton  threads,  the  fire  is  removed 
from  under  the  kettle,  and  the  prepared  cotton  is  de- 
pofited  near  it.  The  dyer  places  himfelf  on  the  edge 
of  the  brickwork  that  inclofes  the  kettle  ;  dips  the  cot- 
ton yarn,  piece  by  piece,  into  the  dye  ;  turns  it  round 
backwards  and  forwards  ;  prefies  it  a  little  with  his 
hands  ;  and  lays  each  piece,  one  after  the  other,  in 
pails  ftanding  ready  for  the  purpofe.  As  foon  as  all 
the  cotton  has  received  the  fird  tint,  it  is  hung  up  to 
dry  ;  as  the  red,  however,  is  dill  too  dull,  the  yarn, 
which  has  been  already  dyed  once,  and  become  dry,  is 
put  once  more  into  the  dyeing-kettle,  and  mud  be  left 
there  to  feethe  for  three  hours  over  a  drong  fire  ;  by 
which  it  acquires  that  beautiful  dark  red  colour  which 
is  fo  much  edeemed  in  the  Turkey  yarn.  The  yarn  is 
now  taken  from  the  dye  with  dicks  ;  the  fuperfluous 
dye  which  adheres  to  it  is  ihaken  off;  the  hanks  are 
put  in  order,  and  hung  up,  one  after  another,  to  dry. 
When  it  is  thoroughly  dry,  it  is  warned  in  the  pure 
dream,  and  again  dried. 

In  the  lad  place,  the  above  mentioned  foda  is  diflblv- 
cd  with  boiling  water  in  tubs  dedined  for  that  purpofe, 
and  it  is  ufual  at  Adracan  to  allow  20  pounds  of  foda  to 
40  pounds  of  cotton,  or  half  the  weight.  Large  earth- 
en jars,  which  are  made  in  Perfia  of  very  drong  clay, 
a  yard  and  a  half  in  height,  almod  five  fpans  wide  in 
the  belly,  and  ending  in  a  neck  a  fpan  and  a  half  in 
diameter,  inclofed  by  means  of  cement  in  brickwork 
over  a  fire  place,  in  fuch  a  manner  that  the  necks  only 
appear,  fire  filled  with  the  dyed  cotton  yarn.  The  ley 
of  diffoived  foda,  which  is  blackifh  and  very  fharp,  is 
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then  poured  over  it  till  the  jars  be  filled  ;  and  forr.e 
clean  rags  are  prefied  into  their  mouths,  that  the  upper- 
mod  fleams  cf  yarn  may  not  lie  uncovered.  A  fire  is 
then  made  in  the  fire  place  below,  and  continued  for 
24  hours  ;  and  in  the  mean  time  the  deam  which  arifes 
from  the  jars  is  feen  colleeled  among  the  rags  in  red 
drops.  By  this  boiling  the  dye  is  dill  more  heighten- 
ed, and  is  made  to  ftriice  completely  ;  every  thing  fu- 
perfluous is  removed,  and  all  the  fat  matter  which  dill 
adheres  to  the  yarn  is  wafhed  out.  Nothing  more  is 
then  necelTary  for  completing  the  dye  of  the  yarn  but 
to  rinfe  it  well  feveral  times  in  running  water  and  then 
to  dry  it. 

Cotton  cloth  is  dyed  with  madder  at  Adracan  in  the 
fame  manner  ;  but  many  purfue  a  fraudulent  procefs, 
by  dyeing  with  red  wood,  and  then  fell  their  cloth  as 
that  which  has  been  dyed  in  the  proper  manner. 

The  procefTes  followed  in  the  Grecian  manufactories 
in  the  Levant,  as  defcribed  by  M.  Felix,  varies  in  fome 
particulars  from  this.  The  fird  procefs  is  that  of  clean- 
ing the  cotton  :  for  which  purpofe  three  leys  are  em- 
ployed ;  one  of  foda,  another  of  afhes,  and  a  third  of 
lime.  The  cotton  is  thrown  into  a  tub,  and  moiftened 
with  the  liquor  of  the  three  leys  in  equal  quantities  :  it 
is  then  boiled  in  pure  water,  and  wafhed  in  running 
water. 

The  fecond  bath  given  to  the  cotton  is  compofed  of 
foda  and  fheep's  dung  difTolved  in  water.  To  facilitate 
the  folution,  the  foda  and  dung  are  pounded  in  a  mor- 
tar. The  proportions  of  thefe  ingredients  employed, 
are  one  occa  of  dung,  fix  of  foda,  and  forty  of  water  ; 
each  occa  being  equal  to  about  fifty  ounces.  When 
the  ingredients  are  well  mixed,  the  liquor  exprefled 
from  them  is  drained  ;  and  being  poured  into  a  tub,  fix 
occas  of  olive  oil  are  added  to  it,  and  the  whole  is  well 
dirred  till  it  becomes  of  a  whitifh  colour  like  milk. 
The  cotton  is  then  befprinkled  with  this  water ;  and 
when  the  fkains  are  thoroughly  moidened,  they  are 
wrung,  pre/Ted,  and  expofed  to  dry.  The  fame  bath 
mud  be  repeated  three  or  four  times,  becaufe  it  is  this 
liquor  which  renders  the  cotton  more  or  lefs  fit  for  re- 
ceiving the  dye.  Each  bath  is  given  with  the  fame  li- 
quor, and  ought  to  continue  five  or  fix  hours.  It  is  to 
be  obferved  that  the  cotton,  after  >each  bath,  mud  be 
dried  without  being  wafhed,  as  it  ought  not  to  be 
rinfed  till  after  the  lad  bath.  The  cotton  is  then  as 
white  as  if  it  had  been  bleached  in  the  fields. 

It  may  be  fuppofed  that  the  dung  is  of  no  utility  for 
fixing  the  colours  ;  but  this  fuppofition  would  be  rafh  ; 
for,  as  M.  Felix  obferves,  it  is  well  known  that  this 
fubdance  contains  a  great  quantity  of  volatile  alkali  in 
a  difengaged  date,  which  has  the  property  of  giving  a 
rofy  hue  to  the  red.  It  is  therefore  probable  that  it  is 
to  this  ingredient  that  the  red  dyes  of  the  Levant  are 
indebted  for  their  fplendour  and  vivacity.  This  much, 
at  any  rate,  is  certain,  that  the  Morocco  leather  of  the 
Levant  is  prepared  with  dog's  dung  ;  becaufe  it  has 
been  found  that  this  dung  is  proper  for  heightening  the 
colour  of  the. lack. 

The  procefs  of  galling,  which  follows  the  bath  of 
dung,  is  performed  by  immerfing  the  cotton  in  a  bath 
of  warm  water,  in  which  five  occas  of  pulverifed  gall- 
nuts  have  been  boiled.  This  operation  renders  the 
cotton  more  fit  for  being  faturated  with  the  colour,  and 
gives  to  the  dye  more  body  and  drength.     After  the 

galling. 
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Turkey-    galling  comes  aluming,  which  is  performed  twice,  with  particles,  which  alter  the  colouring  fubdance  ;  an  acci- 

eci-       an  interval  of  two  days,  and  which  confifts  in  dipping  dent  which   does  not  take  place   when  the  madder  is 

the  cotton  into  a  bath  of  water  in  which  five  occas  of  dried  without  the  affidance  of  fire. 

alum  have  been  infufed,  mixed  with  five  occas  of  water  For  the  philofophical  principles  of  thefe  procefTes  of 

alkalifed  by  a  ley  of  foda.     The  aluming  mud  be  per-  dyeing,    fee  Animal  and   Vegetable  Substances  in   this 

formed  with  care,  as  it  is  this  operation  which  makes  Supplement. 

the  colouring   particles  combine  belt  with  the  cotton,  RED,  a  river  of  the  State  of  Tenneflee,  a  water  of 

and  which  fecures  them  in  part  from  the  dedructive  ac-  Cumberland  river,  with  which  it  mingles  its  waters  at 

tion  of  the  air.     When  the  fecond  aluming  is  finifhed,  the  north    bend,  about  2  miles   N.  W.  of  Clarkfville. 

the  cotton  is  wrung  ;  it  is  then  prefTed,  and  put  to  foak  It  is  boatable  a  confiderable  diftance. — Morse. 

in  running  water,  after  being  inclofed  in  a  bag  of  thin  Red,  a  principal  branch   of  Kentucky  river,  which 

cloth.  heads  and  interlocks   with  a  main  branch  of  Licking 

The  workmen  then  proceed  to  the  dyeing.     To  com-  river,  and   flows,  in   aS     W.    courfe,  into   Kentucky 

pofe  the  colours,  they  put  in  a  kettle  five  occas  of  wa-  river,  about  9  miles  above   Boonfborough.     It  is   60 

ter,  and  35  occas  of  a  root   which  the  Greeks  call  ali-  yards  wide  at  the  mouth. — ib. 

zari,  or  painting  colour,  and  which  in  Europe  is  known  Red,  a  wedern  branch  of  the  Miffiffippi  river,  in  lat. 
under  the  name  of  madder.  The  madder,  after  being  31  N.  Here,  it  is  faid,  Ferdinando  de  Soto  died,  at 
pulverifed,  is  moiftened  with  one  occa  of  .ox  or  fheep's  a  place  called  Guacoyi,  May  21,  1542. — ib. 
blood.  The  blood  ftrengthens  the  colour,  and  the  RED  Bank,  on  the  S.  E.  fide  of  Delaware  river, 
dofe  is  increafed  or  leffened  according  to  the  (hade  of  in  the  town  of  Woodbury,  in  Gloucefter  county,  New- 
colour  required.  An  equal  heat  is  maintained  below  Jerfey.  The  fituation  is  elevated,  and  the  fort  built 
the  kettle,  but  not  too  violent  ;  and  when  the  liquor  here  during  the  war,  flood  1900  yards  from  Fort 
ferments,  and  begins  to  grow  warm,  the  fkains  are  Ifland,  and  about  7  miles  fouth  of  Philadelphia.  It 
then  gradually  immerfed  before  the  liquor  becomes  too  coil  the  Britiih  400  men,  killed  and  wounded,  before 
hot.  They  are  then  tied  with  packthread  to  fmall  rods  they  could  reduce  the  garrifon  in  1777. — ib. 
placed  croffwife  above  the  kettle  for  that  purpofe  ;  and  RED  Hook,  in  Dutchefs  county,  New- York,  where 
when  the  liquor  boils  well,  and  in  an  uniform  manner,  a  pod-office  is  kept,  is  on  the  eaft  bank  of  Hudfon's 
the  rods  from  which  the  fkains  were  fufpended  are  re-  river,  21  miles  S.  of  Hudfon,  and  116  N.  of  New- 
moved,  and  the  cotton  is  fuffered  to  fall  into  the  kettle,  York. — ib. 

where  it  muft  remain  till  two-thirds  of  the  water  is  eva-  REDINTEGRATION,  is   the  taking   or   finding 

porated.     When  one  third  only  of  the  liquor  remains,  the   integral   or   fluent   again  from   the  fluxion.     See 

the  cotton  is  taken  out  and  walked  in  pure  water.  Fluxions,  Encycl. 

The    dye   is   afterwards   brought   to    perfection   by  REDONDO,  a  rock  between  Montferrat  and  Nevis 

means  of  a  bath  alkalifed  with  foda.     This  manipula-  Carribbee  Iflands.     It  is  about  a  league  in  circuit,  of 

tion  is  the   mod  difficult  and  the  mod  delicate  ot   the  a  round  form,  where  is  neither  culture  nor  inhabitants, 

whole,  becaufe   it  is    that   which  gives  the  colour  its  N.  lat.  17  6,  W.  long.  61  35. — ib. 

tone.     The  cotton  is  thrown   into  this  new   bath,  and  REEDSBOR.OUGH,  or   Read/borough,  the  fouth- 

made  to  boil  over  a   fteady  fire  till  the  colour  affumes  eadernmod  townfhip  of  Bennington  county,  Vermont, 

the  required  tint.     The  whole  art    confids  in  catching  It  contains  64  inhabitants. — Morse. 

the  proper  degree  :  a  careful  workman,  therefore,  mud  REEDY  IJlar.d,  in  Delaware  river,  50  miles  below 

watth  with  the  utmoft  attention  for  the  moment  when  Philadelphia.      It  is  20  miles  from  Bombay  Hook,  and 

it  is  necefTary  to  take  out  the  cotton  ;  and  he  will  ra-  is  the  rendezvous  of  outward   bound  fhips  in  autumn 

ther  burn  his  hand  than  mifs  that  opportunity.  and  fpring,  waiting  for  a  favourable  wind.  The  courfe 

It  appears  that   this  bath,  which   the   Greeks  think  fiom  this  to  the  fea  is  S.  S.  E.   fo  that  a  N.  W.  wind, 

of  fo  much  importance,  might  be  fupplied  by  a  ley  of  which  is  the  prevailing  wind  in  thefe  feafons,  is  fair  for 

foap  ;  and  it  is  probable  that  faponaceous  water  would  vefTels  to  put  out  to  fea.    There  is  a  fecure  harbour  here, 

give  the  colour  more  brightneis  and  purity.  at  Port    Penn,  where  piers  have  been  erected   by   the 

M.  Felix  feems  doubtful   whether  the  ali-zari  of  the  State  of  Pennsylvania.     The   ifland  is   about  3    miles 

Greeks  be    the  fame  plant  with  the  European  madder,  long,  and  not   more  than   one-fourth    of  a  mile.  wide. 

If  it  be,  its   fupertority  muft  arife  from  the  mode  in  It  was  formerly  banked  in,  but  is  now  under  cultiva- 

which  it  is  cultivated,  and  the  method  employed  to  dry  tion,  and   is   overflowed   in   high    tides.     There    is   a 

it.     The  ali-zari  is  not  collected  till  the  fifth   or  fixth  channel  on  each  fide  of  the  ifland;  but  vefTels,  efpeci- 

year  of  its  o-rowth,  when  it  has  acquired  its  full  ftrength;  ally  large  ones,  choofe  to  keep  the  eaftern  fide. — ib. 

and  as  it  is  the  woody  part  of  the  roots  which  affords  REELFOOT,  a  fmall  navigable  river  of  the  State 
the 
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le  greatetl  quantity  of  colouring   particles,  this  mud  ofTenneffee,  which  empties   into  the  river  Miffiffippi, 

ive  it  an  obvious  fuperiority  over   madder,  which  is  about  35  miles  fouth  of  the  Ohio.     It  is  joyards  wide 

collected  before  it  has  arrived  at  maturity.     The  mode  7  miles  from  its  mouth.     One  of  its  branches  rifes  on 

of  deficcation  contributes   alfo,  in  the  opinion  of  our  the  borders  of  Kentucky. — ib. 

author,  to  improve   the  quality  of  the  ali-zari.     The  REEMSTOWN,  or  Reamftoivn,  a  fmall    town   of 

Levantines  dry  it  in  the  open  air  ;  and  this  operation  Lancalter  county,  Pennfylvania ;  fituated  on  a  dream 

is  eafy  in  a  country  where  great  drynefs  prevails  in  the  which  empties  into  Calico  Creek,  a  water  of  Conedoga, 

atmofphere,  while  in  our  damp  climates  we  are  obliged  which  falls  into  the  Sufquehannah.      It  contains  about 

f)  Jry  the  madder  by  doves.     Hence  it  happens  that  40  houfes,  and  is  16  miles  N.  E.  of  Lancader,  and  62 

the  fmoke,  which  mixes  itfelf  with  the   cold   air,  and  N.  W.  by  N.  of  Philadelphia. — ib. 

penetrates  the  roots,,  impregnates  them  with  fuliginous  REFLECTOR   for  a  light-house,  is  compofed 

of 
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tefle&or.  of  a  number  of  fquare  plane  glafs   mirrors,  fimilar  to  placed,  that,  as  Mr  Smith  obferves,  one  light-houfe  can-  Reflect*/, 

thofe  with  which  Archimedes  is  faid  to  have  fet  fire  to  not  be  miflaken  for  another.     If  we  add  to  all  this,  that  II 

the  Roman  fleet  at  the  fiege  of  Syracufe  (See  Burn-  the  lamps  do  not  ftand  in  need  of  trimming  fo  often  as 

ing,  Encycl.)     Each  of  thefe  mirrors  is  about  an  inch  open  fires  require  fuel,  and  that  the  light  man  is  never 

fquare  ;  and   they  are  all  difpofed   clofe  to  each  other  expofed  either  to  cold  or  to  wet  by  attending  to  his  duty, 

in  the  concave  of  a  parabolic  fegment,  formed  of ftucco  we  muft  be  convinced  that  light-houfes   with  reflectors 

or  any  other  proper  bed.     Stucco  has  been  found  to  an-  are  much  lefs  liable  to  be  neglected  in  ftormy  weather 

fwer  thepurpofebeft;  and  is  accordingly  employed  in  all  than  thofe  with  open  fires,  and  that  this  circumftanca 

the  reflectors  of  the  light-houfes  erected  by  Mr  Thomas  alone  would  be  enough  to  give  the  former  a  preference, 

Smith  tinplate  worker,  Edinburgh,  at  theexpence,  and  almoft  incalculable,  over  the  latter, 
by  the  authority,  of  government.     This  ingenious  and         It  has  been  propofed  to  make  the  concave  furface  of 

mcdeft  man  feems  to  have  conceived  the  idea  of  illumi-  the  parabola  one  fpeculum  of  metal,  inftead  of  covering 

nating  light-houfes  by  means  of  lamps  and  reflectors  in-  it  over  with  a  multitude  of  plain  glafs  mirrors  ;  or  to 

ftead  of  coal-fires,  without  knowing  that  fomething  of  diminifh  the  fize  of  each  mirror,  if  they  are  to  be  re- 

the  fame  kind  had  been  long  ufed  in  France  ;  he  has  tained  in  preference  to  the  metallic  fpeculum.  To  every 

therefore  all  the  merit  of  an  inventor,  and  what  he  in-  man  who  has  but  dipped  into  the  fcience  of  optics,  it 

vented  he  has  carried  to  a  high  degree  of  perfection.  muft  be  obvious,  that  either  of  thefe  alterations  would  be 

His  parabolic  moulds  are  from  three  to  five  or  fix  wrong.  The  brightefi  metal  does  not  reflect  fuch  a 
feet  in  diameter  ;  and  in  the  centre  or  apex  of  each  is  quantity  of  light  as  well  foliated  clear  glafs ;  and  weie 
placed  a  long  fliallow  lamp  of  tin-plate,  filled  with  the  fize  of  the  mirrors  to  be  diminifhed,  the  number  of 
whale  oil.  In  each  lamp  are  fix  cotton  wicks,  almoft  joinings  would  be  increafed,  in  each  of  which  fome, 
contiguous  to  each  other,  which  are  fo  difpofed  as  to  light  is  loft,  not  merely  in  the  feam,  but  from  its  being- 
burn  without  trimming  for  about  fix  hours.  The  light  almoft  impoffible  to  foliate  glafs  perfectly  at  its  edge. 
of  thefe  is  reflected  from  each  mirror  fpread  over  the  REFLEXITY,  a  word  employed  by  Mr  Brougham 
concave  furface,  and  is  thus  multiplied,  as  it  were,  by  to  denote  a  property  of  light  which  caufes  the  different; 
the  number  of  mirrors.  The  ftucco  moulding  is  co-  rays  to  be  acted  upon  by  bodies,  and  to  begin  to  be  re- 
vered on  the  back  with  tin-plate,  from  which  a  tube,  fracted,  reflected,  inflected,  and  deflected,  at  different 
immediately  over  the  lamp,  proceeds  to  the  roof  of  the  diftances.  This  property  follows  the  fame  law  that 
light  room,  and  ferves  as  a  funnel,  through  which  the  the  other  optical  properties  of  light  follow:  the  red  ray 
fmoke  efcapes  without  fullying  the  faces  of  the  mirrors,  having  moll  reflexity,  and  the  violet  leaft  (See  Philofo- 
The  light-room  is  a  cupola  or  lantern  of  from  eight  to  phlcal  Tranfaclions,  1797,  p.  360.)  Mr  Brougham 
twelve  fides,  compofed  entirely  of  glafs,  fixed  in  call-iron  has  denoted  this  property  by  the  three  words,  re/ran- 
frames  or  fafhes,  and  roofed  with  copper.  On  circular  gity,  reflexity,  atidflexity  ;  but  as  the  power  is  the  fame, 
benches  paffing  round  the  infide  of  this  lantern,  at  there  is  no  occafion  for  different  names.  Some  philo- 
about  eighteen  inches  from  the  glafs  frames,  are  placed  fophers  have  refufed  to  admit  this  as  a  new  property  ; 
the  reflectors  with  their  lamps,  fo  as  that  the  concave  we  have  not  verified  it  by  experiment, 
furfaces  of  two  or  three  of  the  reflectors  front  every  REFRACTION  of  altitude,  is  the  arc  or  por- 
point  of  the  compafs,  and  throw  a  blaze  of  light  in  all  tion  of  a  vertical  circle,  by  which  the  altitude  of  a  ftar 
directions.  In  the  roof  immediately  over  the  centre  of  is  increafed  by  the  refraction  of  light, 
the  room  is  a  hole,  through  which  pafs  all  the  funnels  Refraction  of  Afcenfion  and  D.fcenfwn,  is  an  arc  of 
already  mentioned,  and  which  ferves  likewife  to  admit  the  equator,  by  which  the  afcenfion  and  defcenfion  of 
frefh  air  to  the  lamps.  This  light-room  is  firmly  fixed  a  ftar,  whether  right  or  oblique,  is  incieafed  or  dimi- 
onthe  top  of  a  round  tower  fo  as  to  be  immoveable  by  nifhed  by  the  refraction. 

the  weather  ;  and  the  number  of  the  reflectors,  and  the         Refraction  of  Declination,  is  an  arc  of  a  circle  of 

height  of  the  tower,  are  lefs  or  greater  according  as  it  declination,  by  which  the  declination  of  a  ftar  is  increaf- 

is  the  intention  that  the  light  fhould  be  feen  at  a  lefs  or  ed  or  diminifhed  by  refraction. 
a  greater  diftance.  Refraction  of  Latitude,  is  an  arc  of  a  circle  of  lati- 

A  man  judging  from  mere  theory  would  be  very  apt  tude,  by  which  the  latitude  of  a  ftar  is  increafed  or  di- 

to  condemn  light-houfes  of  this  kind  ;  becaufe  the  firm-  minifhed  by  the  refraction. 

eft  building  lhakes  in  a  violent  ftorn,  and  becaufe  fuch         Refraction  of  Longitude,  is  an   arc  of  the   ecliptic, 

(baking,  he  might  think,  would  fometimes   throw  the  by  which  the  longitude  of  a  ftar  is  increafed  or  dimi- 

whole  rays  of  light  into  the  air,  and  thus  miflead  the  nifhed  by  means  of  the  refraction. 

bewildered  feaman.  This  opinion,  we  know,  was  actually  Terreflrial  Refraction,  is  that  by  which  terreftrial 
entertained  of  them  by  one  of  the  profoundeft  philo-  objects  appear  to  be  raifed  higher  than  they  really  are, 
fophers  and  moft  fcientific  mechanicians  of  the  age.  in  obferving  their  altitudes.  The  quantity  of  this  re- 
Experience,  however,  has  convinced  him,  as  well  as  the  fraction  is  eftimated  by  Dr  Mafkelyne  at  one  tenth  ; 
public  at  large,  that  fuch  apprehenfions  are  groundlefs,  by  Le  Gendre  at  one-fourteenth  ;  by  De  Lambre  at 
and  that  light-houfes  with  lamps  and  reflectors  are,  in  one-eleventh  ;  and  by  others  at  a  twelfth  of  the  diftance 
every  point  of  view,  preferable  to  thofe  with  fires  burn-  of  the  object  obferved,  expreffed  in  degrees  of  a  great 
ing  in  the  open  air.  They  are  fupported  at  much  lefs  circle.  But  it  is  obvious  that  there  can  be  no  fixed, 
expence ;  their  light  is  more  brilliant,  and  feen  at  a  quantity  of  this  refraction,  fince  it  depends  upon  the 
greater  diftance,  whilft  it  can  never  be  obfcured  by  ftate  of  the  atmofphere,  which  is  extremely  variable, 
fmoke,  or  beaten  down  on  the  lee-fide  by  a  violent  gull  Hence  fome  very  fingular  effects  of  it  are  related,  of 
of  wind  ;  and  what  is  perhaps  of  ftill  greater  import-  which  the  following  is  worthy  of  notice.  It  is  taken 
ance,  the  reflectors  with  their  lamps  may  befo  varioully  from  the  Philofophical  Tranfactions  of  London  1798  ; 
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Refraction,  being  an  extraft  of  a  letter,  dated  Haftings,  Auguft  1.  logic,  metaphyfics,  phyfics,  and  morals,  in  3  vols  4to,   Regolets, 

U  1797*  an<*  written  in  French.     It  was  reprinted  the  year  after         II 

"  On  Wednefday,  July  26,  about  five  o'clock  in  the  at  Amfterdam,  with    the  addition  of  a  difcourfe  upon  .3^L, 
afternoon,  while  I  was  fitting  in  my  dining  room  at  this  ancient  and  modern  philofophy.     He  wrote  afterwards    "*"  ' 
place,  which  is  fituated   upon  the  Parade,  clofe  to  the  feveral  pieces  in  defence  of  his  fyftem  ;  in  which  he  had 
iea  fhore,  nearly  fronting  the  fouth,  my  attention  was  cifputes  with  M.  Huet,  Du  Hamel,  Malebranche,  and 
excited  by  a  number  of  people   running   down  to  the  others.     His  works,  though  abounding  with  ingenuity 
fea-fide.     Upon  enquiring  the  reaibn,   I  was  informed  and  learning,  have  been  difregarded,  in  confequence  of 
that  the  coaft  of  France  was  plainly  to  be  diftinguifhed  the  great  difcoveries  and  advancement  in  philofophic 
by  the  naked  eye.     I   immediately  went   down  to  the  knowledge  that  have  been  fince  made.    He  died  in  1707. 
ihore,  and  was  furprifed  to  find  that,  even  without  the  He  had  been  chofen  member  of  the  academy  of  fciences 
afiifcance  of  a  telefcope,  I  could  very  plainly  fee   the  in  1699*.                                                                                  *  Bit?. 
cliffs  on  the  oppofite  coaft  ;  which,  at  the  neareft  part,         REGOLETS,  the  name   of  the   paiTage  from  the  z>/<s.'new 
are  between  40  and  50  miles  diftant,  and  are  not  to  be  northern  part  of  the  Gulf  of  Mexico  into  Lake  Pont-  edit, 
difcerned,  from  that   low   fituation,  by  the  aid  of  the  chartrain,  which  has  communication,  through  Maurepas 
belt  glaiTes.     They  appeared  to  be  only  a  few  miles  off,  Lake  and  the  Gut  of  IbbervilSe,  with  Miffiflippi  river ; 
and  feemed  to  extend  for  fome  leagues  along  the  coaft.  or  the  general  name  of  the  ifles  in  the  inner  part  of  the 
I  purfued  my  walk  along  the  ihore  eaftward,  clofe  to  channel  into  that  lake.     The  diftance  from  Lake  Pont- 
the  water's  edge,  converting  with  the  failors  and  fifher-  chartrain  through  the   Regolets  is  10  miles,  and  be- 
men  upon  the  fubjedt.     They  at  firft  could  not  be  per-  tween  3  and  400  yards  broad,  and  lined  with  marfhes 
fuaded  of  the  reality  of  the  appearance  ;  but  they  foon  on  each  fide.     On  the  S,  fide  of  the  Regolets,  and  near 
became  fo  thoroughly  convinced,  by  the  cliffs  gradually  to  the  entrance  from  the  gulf,  there  is  a  large  paffage 
appearing  more  elevated,  and  approaching  nearer,  as  it  into  the  Lake  Borgne,  or   Blind  Lake  ;  and  by  fome 
were,  that  they  pointed  out  and  named  to  me  the  dif-  creeks  that  fall  into  it,  fmall  craft  may  go  as  far  as  the 
ferent  places  they  had  been  accuftomed  to  vifit ;  fuch  plantations  on  the  MiiTiffippi,  and  there  is  a  paifage  be- 
as  the  Bay,  the  Old  Head  or  Man,  the  Windmill,  Sec.  tween  the  Lakes  Borgne  and  Pontchartrain  ;  bur  either. 
at  Boulogne  ;  St  Vallery,  and  other  places  on  the  coaft  by  this,  or  that  of  the  Regolets,  6  and  fometimes  7  feet 
of  Picardy;    which  they  afterwards   confirmed  when  is   the  deepeft  water  through.     Near  the  entrance  at 
they  viewed   them    through   their    telefcopes.     Their  the  eaft  end  of  the  Regolets,  and  on  the  north  fide,  are 
cbfervations  were,  that  the  places  appeared  as  near  as  the  principal  mouths  of  Pearl  river.     From  the  Rego- 
if  they  were  failing,  at  a  fmall  diftance,  into  the  bar-  lets  to  the  Bay  of  St  Louis  is  18  miles. — Morse. 
bours."                                                                                             REGULAR   body,  called  alfo  Platonic  Body,  is  a 
The  writer  of  this  extradt  was  W.  Latham,  Efq;  body  or  folid  comprehended  by  like,  equal,  and  regular 
F.  R.  S.  and  A.  S.  who  adds,  that  the  day  was  ex-  plane  figures,  and  whofe  folid  angles  are  all  equal, 
tremely  hot,  that  it  was  high  water  at  Haftings  about        The  plane  figures  by   which  the  folid   is  contained 
two  o'clock  P.  M.  and  that  not  a  breath  of  wind  was  are  the  faces  of  the  folid  ;  and   the  fides  of  the  plane 
ftirring  the  whole  day.  figures  are  the  edges,  or  linear  fides  of  the  folid. 

REGIS  (Peter  Sylvain),  a  French  philofopher,  and  There  are  only  five  regular  folids,  viz 
great  propagator  of  Cartefianifm,  was  born  in  Agenois 
1632.  He  cultivated  the  languages  and  philofophy  un- 
der the  Jefuits  at  Cahors,  and  afterwards  divinity  in  the 
univerfuy  of  that  town,  being  defigned  for  the  church. 
He  made  fo  uncommon  a  ptogrefs,  that  at  the  end  of 
four  years  he  was  offered  a  doctor's  degree  without  the 
ufual  charges  ;  but  he  did  not  think  it  became  him  to 


The   tetrahedron,    or  regular    triangular   pyramid, 
having  four  triangular  faces  ; 

The  hexahedron,  or  cube,  having  fix  fquare  faces ; 
The  oclahedron,  having  eight  triangular  faces ; 
The  dodecahedron,  having  twelve  pentagonal  faces  ; 
The  icofahedron,  having  twenty  triangular  faces. 
Belides  thefe  five,  there  can  be  no  other  regular  bo- 


accept  of  it  till  he  had  ftudied  alfo  in  the  Sorbonne  at  dies  in  nature.  See  Platonic  Body,  Suppl. 
Pari;.  He  went  thither,  but  was  foon  difgufted  with  REGULUS,  in  aftronomy,  a  ftar  cf  the  firft  mag- 
theology  ;  and  as  the  philofophy  of  Des  Cartes  began  nitude,  in  the  conftellation  Leo;  called  alfo,  from  its 
at  that  time  to  make  a  noife  through  the  lectures  of  fituation,  Cor  Leonis,  or  the  Lion's  Heart ;  by  the  A- 
Rohault,  he  conceived  a  tail e  for  it,  and  gave  himfelf  rabs,  Alhabor :  and  by  the  Chaldeans,  Kalbekced,  or 
up  entirely  to  it.  He  frequented  thefe  lectures  ;  and  Karbeleceid ;  from  an  opinion  of  its  influencing  the  af- 
becoming  an  adept,  went  to    Touloufe   in    1665,  and  fairs  of  the  heavens. 

read  lectures  in  it  himfelf.      Having  fine  parts,  a  clear  REHOBOTH,    a    townfhip    of   MaiTachufetts,    in 

and  fluent  manner,  and  a  happy  way  of  making  himfelf  Briftol  county,  on  a  branch  of  Providence  river,  a  few 

underftood,  he  drew  all  forts  of  people  ;  the  magiftrates,  miles  from  Providence,  in  Rhode-Ifland,  and  44  miles 

the  learned,  the  ecclefiaftics,  and  the  very  women,  who  N.  by  W.  of  Bolton.     It  was  called  Saconet  by  the  In- 

now  all  affected  to  abjure  the  ancient  philofophy.     In  dians  ;  was  incorporated  in  1645,  an<^  contains  4,710 

1680  he  returned  to  Paris  ;  where  the  concourfe  about  inhabitants. — Morse. 

him  was  fuch,  that  the  fticklers  for  Peripateticifm  be-  REID    (Thomas,  D.    D.),  fo    well  known   to   the 

gan  to  be  alarmed.     They  applied  to  the  archbifhop  of  public  by  his  moral  and  metaphyfical  writings,  was  the 

Paris,  who  thought  it  expedient,  in   the  name  of  the  fon  of  the  Rev.  Lewis  Reid,  minifter  of  the  parifh  of 

king,  to  put  a  ftop  to  the  lectures  ;  which  accordingly  Strachan,  in  the  county  of  Kincardine,  North  Britain, 

were  difcontinued  for  feveral  months.     The  whole  life  His  mother  was  the  daughter  of  David  Gregory,  Efq  ; 

of  Regis  was  fpent  in  propagating  the  new  philofophy.  of  Kinardie,  of  whom  fome  account  has  been  given  in 

In  1690  he  publilhed  a  formal  fyftem  of  it  containing  this  Supplement,  and  filter  to  David,  James,  and  Charles 

Gregories, 
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Gregories,  who  were  at  the  fame  time  profeflbrs  of 
aftronomy,  or  mathematics,  in  the  univeriities  of  Ox- 
ford, Edinburgh,  and  St  Andrews. 

He  was  born  at  the  parfonage-houfe  of  Strachan  in 
April  1710,  and  received  the  rudiments  of  his  educa- 
tion at  the  parifh  fchool  of  Kincardine-oniel.  At  that 
period  the  parochial  fchools  of  Scotland  were  very  fu- 
perior  to  what  they  are  now  ;  and  young  men  went 
from  them  to  the  univerfity  well  furnifhed  with  philo- 
logical learning.  The  progrefs  of  young  Reid  muft 
have  been  rapid  ;  for  he  was  removed  from  fchcol  to 
the  Ma rifchal  College,  Aberdeen,  when  not  more  than 
twelve  years  of  age  ;  and  we  have  never  heard  that  he 
was  admitted  into  the  univerfity  before  he  was  qualified 
to  profit  by  the  lectures  of  the  profeffors.  On  the  con- 
trary, he  foon  difplayed  the  genius  of  his  mother's  fa- 
mily, and  Lhone  confpicuous  among  the  ftudents  of  ma- 
thematics in  a  college  where  that  fcience  has  been  at  all 
times  cultivated  with  ardour  and  fuccefs. 

After  the  ufual  courfe  of  four  years  employed  in  the 
ftudy  of  Latin,  Greek,  Mathematics,  and  Philofophy, 
he  probably  took  his  degree  of  M.  A.  which  at  that 
period,  and  for  %  long  time  fubfequent  to  it,  was  the 
univerfal  practice  in  the  univerfity  of  Aberdeen,  and 
then  commenced  the  ftudy  of  theology.  In  due  time 
he  was  licenfed  to  preach  the  gofpel  according  to  the 
forms  of  the  church  of  Scotland  ;  but  continued  to  re- 
fide  for  fome  years  in  Aberdeen,  cultivating  his  fa- 
vourite fcience,  mathematics. 

The  mathematical  chair  in  Marifchal  College  was 
then  filled  by  Mr  John  Stuart,  a  man  of  great  eminence 
in  his  profeffion  ;  but  who,  like  many  other  profound 
mathematicians,  was  not  happy  in  his  mode  of  commu- 
nicating fcience,  at  leaft  to  the  duller  part  of  his  pupils. 
Mr  Reid  occafionally  read  lectures  for  the  profeffor  ; 
and  a  friend  of  ours,  by  no  means  dull,  has  often  been 
heard  to  exprefs  great  fatisfaction  that  Mr  Stuart  was 
kept  a  whole  winter  from  the  fchools,  when  he  was  a 
ftudent,  and  that  the  clafs  was  taught  by  Mr  Reid. 
'*  Had  it  not  been  for  this  circumllance  (faid  he)  I 
fhould  never  have  underftnod  more  of  mathematics  than 
the  firft  fix  books  of  Euclid's  elements  ;  but  Mr  Reid 
had  the  faculty  of  making  every  thing  intelligible  to 
the  ftudents  which  he  clearly  apprehended  himfelf." 

He  could  not,  however,  fpend  his  life  in  the  ftudy 
of  mathematics,  and  in  reading  barren  lectures  for  other 
He  had  been  educated  for  the  church  ;  and  it 


men. 

was  in  the  church  only  that 
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a  time  when  the   good 
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Machar  in  Aberdeenfhire,  at 

people  of  Scotland  were  very  far  from  being  reconciled 
to  the  rights  of  patronage ;  and  the  confequence  was, 
that  his  fettlement  met  with  much  popular  oppofkion. 
Even  a  little  riot  took  place  in  the  church  at  his  ordi- 
nation ;  but  he  foon  gained  the  affections  of  his  flock 
by  his  good  fenfe,  his  acknowledged  worth,  and  his  un- 
wearied attention  to  all  their  wants,  which  he  was  ever 
ready  to  relieve  to  the  utmoft  extent  of  his  abilities.  So 
deeply  rooted  indeed  was  their  regard  for  him  at  laft, 
that,  though  it  is  now  almoft  half  a  century  fince  his 
relation  to  the  parifh  of  New  Machar  ceafed,  his  me- 
mory continues  to  be  revered  ir>  that  parifh  even  at  the 
prefent  day  ;  and  the  following  anecdote  evinces  that  it 
is  not  revered  without  reafon. 


A  man  who,  from  being  in  decent  circumftances,  and 
a  member  of  the  kirk-feffion  (See  Presbyterians, 
Encycl.),  when  Dr  Reid  was  minifter,  had  become,  in 
his  old  age,  poor  and  infirm,  obferved  to  the  then  mi- 
nifter of  the  parifh,  that  if  he  were  able  to  go  to  Glaf- 
gow,  and  make  his  cafe  known  to  his  old  friend  and 
paftor,  he  was  fure  that  he  would  get  fomething  done 
for  him.  This  obfervation  was  reported  to  the  Doctor, 
who  inftantly  recollected  the  man,  though,  in  all  pro- 
bability, he  had  not  thought  of  him  for  thirty  years  ; 
and  he  fettled  upon  him  an  annual  penfion  of  ten 
pounds,  which  was  punctually  paid  as  long  as  they  both 
lived.  The  pride  of  fcience  had  not  from  the  mind  of 
this  great  man  eradicated  the  amiable  fympathies  of 
humanity,  nor  had  his  philofophic  fame  made  hirn  over- 
look the  unafpiring  duties  of  the  Chriftian  paftor. 

In  the  year  175 1,  about  the  beginning  of  the  feffion 
or  annual  term,  one  of  the  profeffors  of  philofophy  in 
King's  College,  Aberdeen,  died  ;  and  his  death  being 
unexpected,  prefented  to  the  other  members  of  that 
learned  body  fome  difficulty  in  carrying  on  the  ufual 
courfe  of  education  for  that  year.  At  this  our  readers 
will  not  be  furprifed,  when  they  reflect  on  the  mode  in 
which  fcience  was  taught  in  that  univerfity  ;  for  he  who 
could  with  propriety  be  placed  in  the  vacant  chair,  muft 
have  been  qualified,  without  much  previous  preparation, 
to  read  lectures  on  Logic,  Ontology,  Pneumatics, 
Morals,  Politics,  Mathematics,  and  Natural 
Philosophy  (See  Gerard,  in  this  Suppl.).  In  fuch 
a  place  as  Aberdeen,  it  is  hardly  to  be  fuppofed  that 
there  was  a  fingle  man  unemployed,  fo  completely  ma- 
tter of  all  thefe  branches  of  fcience,  as  to  take  up  the 
clafs  where  it  was  dropt  by  the  deceafed  profeffor,  and 
carry  it  fuccefsfully  through  that  fcience,  whatever  it 
might  be,  in  which  at  his  death,  he  chanced  to  be  lec- 
turing. It  occurred,  however,  to  the  principal,  and 
fome  of  the  profeffors,  that  the  minifter  of  New  Machar 
was  fully  equal  to  the  tafk  ;  and  the  late  Dr  John  Gre- 
gory, then  profeffor  of  medicine,  and  the  Rev.  Dr 
Macleod,  the  prefent  fubprincipal  of  King's  College, 
were  deputed  to  vifit  Mr  Reid,  and  requeft.  his  imme- 
diate acceptance  of  the  vacant  profetiorlhip.  He  yield- 
ed to  the  requeft  not  without  fome  hefitation,  and  was 
admitted  profeffor  of  philofophy  on  the  22d  of  No- 
vember. 

He  was  now  in  the  very  fituation  for  which  Nature 
feemed  to  have  intended  him.  He  had  not  only  an 
opportunity,  but  it  was  his  duty  to  cultivate  the  fcience 
to  which  his  attachment  was  fo  ftrong ;  and  the  duties 
of  his  office  made  him  turn  his  attention  more  clofely 
than  he  had  hitherto  done  to  another  fcience,  in  which 
he  was  deftined  to  make  a  more  confpicuous  figure  than 
he  ever  made  even  in  his  favourite  mathematics. 

It  was  during  his  profefforfhip  in  the  univerfity  of 
Aberdeen  that  he  wrote  his  "  Effay  on  Quantity," 
which  was  publifhed  in  the  45th  volume  of  the  Philo- 
fophical  Tranfactions,  and  is  perhaps  the  fineft  fpeci- 
men  of  metaphyfical  mathematics,  if  we  may  ufe  fuch 
an  expreffion,  that  is  extant  in  our  own  or  in  any  other 
language  (See  Quantity,  Encycl.).  It  was  during 
the  fame  period  that  he  publifhed  his  "  Inquiry  into 
the  Human  Mind  on  the  principles  of  Common  Senfe;" 
a  work  of  unqueftionable  merit,  which  has  contributed 
more  than  any  other  work  whatever  to  give  a  rational 
turn  to  metaphyfical  fpeculations.     It  was  about  this 

D  2  {period 


Reid, 


R     E     I  [     28     ]  R     E     I 

Reid.      period  that  the  degree  of  D.  D.   was  conferred  upon    Edinburgh  ;  and  the  fecond  in  1788,  under  the  title  of 
him  by  his  mother-college.  "  EfTays  on  the  Active  Powers  of  Man,"  without  any 

The  well-earned  fame  of  Dr  Reid  attracted  the  at-  dedication  or  preface.  He  continued  to  enjoy  the 
tention  of  the  univerfity  of  Glafgow  to  him  as  the  fit-  fame  acquired  by  this  work,  as  well  as  the  affection  of 
teft  perfon  to  fucceed  the  celebrated  Dr  Adam  Smith  ;  his  friends  and  the  reverence  of  the  public,  for  eight 
and  he  was  admitted  profeffor  of  moral  philofophy  in  years,  dying  at  Glafgow  in  the  end  of  September,  or 
that  univerfity  on  the  nth  of  June  1764.  There  his  the  beginning  of  October  1796,  in  the  87th  year  of 
attention  was  not  diffracted  by  a  multitude  of  fciences,  his  age.  He  had  been  married,  and  he  left  behind  him 
which  it  was  his  duty  to  teach  ;  and  he  had  leifure  to    one  daughter. 

improve  his  metaphyfical  fyftem,  though  he  continued  To  do  ju  ft  ice  to  the  biography  of  fuch  a  man  as 
through  life  to  amufe  himfelf  occafionally  with  mathe-  this,  we  fhould  here  attempt  to  draw  his  intellectual 
matical  fpeculations.  character,  and  to  appreciate  the  merits  of  his  works ; 

In  the  year  1773  appeared,  in  Lord  Karnes's  but  to  perform  this  tafk  in  a  manner  at  all  worthy  of 
"  Sketches  of  the  History  of  Man,  a  brief  Account  of  him,  or  we  hope  of  ourfelves,  would  require  more  room 
Ariftotle's  Logic:  with  remarks  by  Dr  Reid."  It  than  our  limits  permit  us  to  allot  to  any  article  of  the 
would  feem  that  he  had  entered  upon  this  tafk  rather  kind;  and  our  readers  will  be  pleafed  to  learn,  that  they 
reluctantly,  and  merely  in  compliance  with  the  folicita-  may  confidently  expect  an  account  of  his  life,  with  a 
tions  of  his  friend,  the  author  of  the  Sketches.  "  In  critique  on  his  works,  by  a  man  better  qualified  to  do 
attempting  (fays  he)  to  give  fome  account  of  the  ana-  juftice  to  both,  than  the  writer  of  this  fhort  (ketch  pre- 
lytics,  and  of  the  topics  of  Ariftotle,  ingenuity  requires  tends  to  be.  His  works  are  in  the  hands  of  the  fpe- 
me  to  confefs,  that  though  I  have  often  purpofed  to  culative  public  ;  and  by  that  public  will  be  duly  valued, 
read  the  whole  with  care,  and  to  underffand  what  is  in-  as  long  as  found  fenfe  fhall  be  preferred  to  impious  j?.r- 
telligible,  yet  my  courage  and  patience  always  failed  gon.  How  long  that  may  be,  God  only  knows;  but  if 
before  I  had  done.  Why  fhould  I  throw  away  fo  much  any  thing  can  guard  the  minds  of  our  youth  againft  that 
time  and  painful  attention  upon  a  thing  of  fo  little  ufe  ?  fophiltry  of  which  the  object  is  to  attribute  real  agency 
If  I  had  lived  in  thofe  ages  when  the  knowledge  of  to  material  fluids,  and  to  reprefent  the  elective  attrac- 
Ariftotle's  Organon  intitled  a  man  to  the  higheft  rank  tions  of  chemistry  as  perfectly  fimilar  to  human  voli- 
in  philofophy,  ambition  might  have  induced  me  to  em-  tions,  it  will  be  the  unbiafled  ftudy  of  Dr  Reid's  "  Ef- 
ploy  upon  it  fome  years  of  painful  ftudy  :  and  lefs,  I  fays  on  the  Intellectual  and  Active  Powers  of  Man." 
conceive,  would  not  be  fufficient.  Such  reflections  as  They  will  there  find  metaphyfics  diverted  of  myftery, 
thefe  always  got  the  better  of  my  refolution,  when  the  and  the  profoundeft  fpeculations  rendered  intelligible 
firft  ardour  began  to  cool.  All  I  can  fay  is,  that  I  by  the  conftant  ufe  of  words  in  one  determined  ienfe. 
have  read  fome  parts  of  the  different  books  with  care,  We  think,  indeed,  that  in  this  consists  the  Doctor's 
fome  flightly,  and  fome  perhaps  not  at  all.  1  have  chief  merit ;  for  except  when  treating  of  our  notions 
glanced  over  the  whole  often ;  and  when  any  thing  at-  of  power,  he  feems  not  to  have  added  much  to  what 
traded  my  attention,  have  dipped  into  it  till  my  appe-  certainly  may  be  found  in  the  writings  of  Locke. 
tite  was  fatisfied."  Let  not  our  readers  fuppofe,  that  by  this  obfervation 

Notwithstanding  this  modeft  acknowledgement,  we  we  wifh  to  detract  in  the  fmalleft  degree  from  our  au- 
are  not  fure  that  any  one  of  Dr  JReid's  publications  thor's  fame,  or  to  leffen  him  by  comparifon  with  the 
does  him  greater  honour  than  his  very  perfpicuous  view  Englifli  philofopher.  If  on  mere  topics  of  fpeculative 
of  this  stupendous  iyftern.  Having  ourfelves  occasion-  fcience,  he  appears  to  us  to  have  thought  as  Locke 
ally  looked  into  the  writings  of  Ariftotle,  we  fhould  thought,  it  is  on  the  other  hand  certain,  that  the  greater 
not  hefitate  to  fay,  that  it  is  by  much  the  belt  analyfis  part  of  Locke's  doctrines  may  be  gleaned  from  the  lo- 
of  thefe  writings  that  we  have  any  where  met  with,  even  gical  and  metaphyfical  writings  of  Bacon,  Hobbes,  and 
though  we  could  not  corroborate  our  own  opinion  by  Des  Cartes.  Nor  need  this  furprife  any  one  ;  for  he  who 
that  of  other  men  much  more  converfant  than  we  are  reflects  a  moment  on  the  fubject,  mud  perceive  that 
with  the  oracular  language  of  the  Stagyiite.  But  fuch  a  coincidence  of  thought  in  metaphyfical  fcience 
when  it  is  known  that  the  late  Dr  Doig  of  Stirling,  to  is  among  men  of  eminence  almoft  inevitable.  Of  mind 
whom  Greek  was  as  familiar  as  his  mother  tongue,  and  and  its  powers — the  fubject  of  that  fcience — we  neither 
an  equally  learned  Doctor  of  Oxford,  who  has  been  know,  nor  can  know  any  thing,  but  by  patiently  at- 
reading  Ariftotle  ever  fince  he  was  fourteen  years  of  tending  to  the  operations  of  our  own  minds,  when  we 
age,  agreed  in  opinion,  that  a  more  accurate  view  cfhis  fee,  hear,  feel,  think,  reafon,  and  will,  &c. :  and  it  is 
logic  could  not  be  given  in  the  fame  compafs  than  had  obvious,  that  every  man  who  is  capable  of  fuch  patient 
been  given  by  Dr  Reid,  we  may  furely  affirm,  with  fome  attention,  and  does  not  labour  under  the  bias  of  fome 
degree  of  confidence,  that  this  fmall  work  adds  much  prejudice,  muft  view  thefe  operations  in  the  fame  way. 
to  the  fame  of  our  celebrated  countryman.  The  great  fuperiority  of  Di  Reid  over  his  predeceffors, 

Though  Dr  Reid's  health  continued  good,  and  his  in  this  department  of  fcience,  appears  to  have  been  this, 
mental  faculties  unimpaired,  till  a  very  fhort  time  before  that  he  apprehended  the  operations  of  his  own  mind 
his  death,  he  ceafed  for  fome  years  to  read  lect ures  from  with  a  clearnefs,  which  gave  to  his  language  a  precifion 
his  profefforial  chair,  employing  that  time  in  prepara-  and  perfpicuity  which  the  language  of  Locke  certainly 
tions  for  eternity,  and    in  fitting  bis   lectures  for  the     does  not  poffefs. 

prefs.  Thefe  were  publifhed  in  two  volumes  4to  :  the  In  the  Effay  on  the  Human  Understanding,  the  term 
firft  in  1785,  under  the  title  of  "  EfTays  on  the  In-  idea  fometimes  fignifies  a  material  fubftance,  fometimes 
tellectual  Powers  of  Man,''  dedicated  to  his  friends  Dr  the  qualities  of  that  fubftance,  fometimes  the  concep- 
Gregory  and  Profeffor  Stewart,  both  of  the  univerfity  of    tion  of  thefe  qualities,,  fometimes  the  poy/er  or.  faculty 
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of  the  mind  by  which  we  conceive  a  thing,  fometimes  a  with  many  difficulties,  to  Leyden.     Here  he  was  em- 

perception  of  fenfe,  and  fometimes  an  intellectual  no-  ployed  in  arranging  the  Arabic  manufcripts,  for  which, 

tion.     Hence  the  ambiguity  of  terms  which  runs  thro'  however,  he  received  a  very  fcanty  compenfation  ;  and 

the  whole  of  that  immortal  work,  has  furniflied  both  here  alfo  he  tranflated  from   the  German  and  French, 

the  author's  friends  and  his  enemies   with  an  opportu-  into  Latin,  various  effays  fent  him  by  Dorville,  whom 

nity  of  attributing  to  him  pernicious  doctrines,  which  he  had  vifited  in  his  journey,  and  who  afterwards  in- 

we  are  perfuaded  he  did  not  maintain,  and  which,  we  ferted  thefe  Papers  in  the  Mifcellanea  Critica.     Dorville 

think,  a  patient  analyfis  of  theeffay  muft  convince  every  was  fo  well  pleafed  with  his  fkill  and  diligence,  that  he 

man  that  he  did  not  maintain.     From  this  ambiguity  employed  him  in  more  important  concerns.     At  his  de- 

the  writings  of  Dr  Reid  are  perfectly  free.     His  doc-  fire,  Reifke  tranflated  the  whole  of  the  Chariton  from 

trines,  whether  well  or  ill-founded,  can  never  be  mifun-  the  Greek,  and  the  Geography  of  Abulfeda  from  the 

derftood  by  him  who  is  defirous  to  underftand  them  ;  Arabic,  into  Latin.     At  Leyden  he  continued  for  the 

and  he  who  knows  how  much  perfpicuity  of  flyle  de-  fpace  of  eight  years  ;  where  a  ftorm  of  jealoufy  and  ca- 

pends  upon  accuracy  of  thinking,  will  not  deem  us  ene-  lumny,  excited  againft  him  by  the  younger  Burman,  fir 

mies  to  his  fame  for  having  faid  that   his  chief  merit  nally  induced  him  to  change  his  refidence.     This  was 

confifts  in  the  precifion  of  his  language.  principally  owing  to  the  freedom  he  ufed  with  refpect 

He  has  been  much  cenfured  by  fome,  and  much  ap-  to  the  edition  of  Petronius,  edited  by  the  younger  Bur- 

plauded  by  others,  for  introducing  the  phrafe  common  man  at  Leyden  ;  however,  before  he  quitted  it,  he  took 

fenfe  into  fpeculative  philofophy,  as  the  proper  name  of  the  degree  of  doctor  of  ph)  fie,  which  was  given  him  in 

that  faculty  of  the  mind  by  which  we  apprehend  firft  a  manner  which  did  him  the  higheft  honour.     He  then 

truths;  but  he  is   on  this  account   entitled   neither  to  vifited  different  parts  of  Germany,  till  he  at  length  fetr 

praife  nor  to  cenfure.     He   adopted  the   phrafe  from  tied  at  Leipfic  a  fecond  time.     Here,  for  twelve  years, 

others;  and  has  proved,  by  the  mod  unexceptionable  notwithstanding  he  was  made  profeffor  of  Arabic,  he 

authorities,  both  ancient  and  modern,  that  it  may  with  experienced  all  the  inconveniences  of  poverty,  and  was 

great  propriety  be  ufed  as  he  has  ufed   it.     Whether  obliged  to  undergo  a  great  deal  of  drudgery  for  book- 

the  adopting  of  it  into  works  of  fcience  was  neceffary,  fellers,  and  the  editors  of  periodical   publications,  to 

is  another  quellion,  on  which  we  have  given  our  opi-  procure  a  fubfiflence  ;  at  this  period,  in  particular,  the 

nion  elfewhere  ;  it  is  fufficient  in  this  place  to  vindicate  Jcla  Erudhorum  were  greatly  indebted  to  him.     Amidft 

his  ufe  of  it,  efpecially  in  his  latter  works,  from  ambi-  all  thefe  hardihips,  however,  he  found  opportunity  to 

guity.  write   and  to   publifh,    his   Animadverfiones  in  Au8ores 

Candour  obliges  us  to  acknowledge,  that  he  has  ad-  Gracos,  in  five  volumes  ;  a  work  of  extraordinary  learn- 
vanced  fome  doctrines  which  we  cannot  admit  as  true,  ingand  merit.  In  1758,  by  the  death  of  Haltaufius,he 
Though  not  in  general  partial  to  Locke,  he  has  adopt-  obtained  a  fituation  at  once  honourable  and  lucrative,, 
ed  his  notions  reflecting  our  power  of  abstraction  with  which  placed  him  above  want,  and  enabled  him  to  fol- 
hardly  any  other  variation  than  the  fubftituting  of  the  low  his  favourite  purfuits  at  eafe.  He  was  made  rec- 
term  conceptions  for  Locke's  favourite  phrafe  ideas.  He  tor  of  the  academy  at  Leipfic,  in  which  office  he  conc- 
has likewife  endeavoured  to  prove,  that  we  may  diftinct'  tinued  till  the  time  of  his  death.  In  1764,  he  mar- 
ly conceive  what  cannot  poffibly  exift.  Thefe  miftakes,  ried  Erneftina  Chriftina  Muller,  a  woman  of  wonderful 
for  fuch  they  appear  to  us,  we  have  pointed  out  elfe-  attainments,  vvhofe  knowledge  was  hardly  inferior  to 
where  (See  Metaphysics,  Part  I.  Chap.  Hi.  and  iv.  his  own,  and  particularly  in  Greek  literature.  She  af- 
E?uycl.)  ;  but  they  are  infinitely  more  than  counterbal-  fifted  him  in  all  his  literary  labours,  and  efpecially  in 
anced  by  his  clear,  accurate,  andfatisfactory  difquifitions  bis  immortal  work  of  the  "  Edition  of  the  Greek  Ora- 
on  our  notions  of  active  power.  Had  Dr  Reid  never  tors."  Thus,  in  the  manner  moft  grateful  to  himfelf^ 
written  a  fentence  but  the  eflay  which  treats  of  this  de-  Reifke  confumed  the  remainder  of  his  life,  which  con- 
licate  and  important  fubject,  he  would  have  been  en-  tinued  till  1774,  when  he  died  poffeffed  of  the  higheft 
titled  to  a  place  in  the  very  firft  rank  of  ufeful  mera-  reputation.  The  number  of  works  which  he  fuperin- 
phyficians  ;  for,  previous  to  the  appearance  of  his  works,  tended  and  publifhed  is  very  great,  but  it  will  be  fuf- 
\ve  had  nothing  written  directly  on  power  but  contra-  ficient  to  name  thofe  which  are  moft  fought  after  and 
dictory  and  unintelligible  jirgon.  We  recommend  the  efteemed.  Thefe  are,  the  "  Remarks  upon  Greek  Au- 
fenous  peiufal  of  this  effay,  the  firft  in  his  fecond  vo-  thors,"  before  mentioned.  An"  Edition  of  the  Greek 
lume,  to  fuch  of  our  readers  as  fancy  that  they  diftinct-  Orators,"  in  i2vols8vc,  which  was  finifhed  by  his  wi- 
ly conceive  the  powers  of  chemical  agents,  and  that  in-  dow.  "  Dionyfius  Halicarnaffenfis,"  in  7  vols.  «'  Plu- 
telligence  and  volition  may  refult  from  any  mechanical  tarch's  Works,"  in  9  vols.  "Theocritus,  &c.  &c."' 
organization,  or  any  combination  whatever  of  matter  This  John  James  Reifke  muft  not  be  confounded  with 
and  motion.  John  Reifke.,  rector  of  the  college  of  Welfenbuttel,  who 

RE1SKE  (John  James),  a  moft  profound  fcholar  was  alfo  a  learned  man,  and  publifhed  various  works*.  *  Biog- 
and  fagacious  critic,  was  born  in  1 706  at  a  fmall  town         REISTERSTOWN,  in   Baltimore  county,  Mary-  Dl£i'  new' 

of  the  duchy  of  Anhalt.     After  ftruggling  with  fome  land,   10  miles  fouth-eaft  of  Weftminfter,  and   nearly        ' 

difficulties  in  his  fchool  education,  in  which,  however,  16  north-wefterjy  of  Baltimore. — Morse. 
he,  by  perfeverance,  obtained  confiderable  advantages,         REMONSTRANTS,    in    church    hiftory,    a    title 

he  went,  in  1733,  to  Leipfic  ;  where  he  continued,  for  given  to  the  Arminians  (See  that  article,  Encycl.)  by 

the  fake  of  ftudy,  five  years.     Here  he  accomplifhed  reafon  of  the  remonftrance  which,  in  1610,  they  made 

himfelf  in  Arabic,  and  tranflated  and  publifhed  a  book  to  the  States  of  Holland,  againft  the  fentence  of  the 

from  that  language.     In  order  to  profecute  his  ftudy  fynod  of  Dort,  which  condemned  them   as  heretics. 

of  Arabic  with  greater  effect,  he  travelled  on  foot,  and  Epifcopius  and  Grotius  were,  at  the  head  of  the  Re-- 
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Remora,  monftrants,  whofe  principles  were  firft  openly  patron- 
I!  ifed  in  England  by  Archbifhop  Laud.  In  Holland, 
C^j^r\  the  patrons  of  Calvinifm  prefented  an  addrefs  in  oppo- 
fition  to  the  remonftrance  of  the  Arminians,  and  called 
it  a  counter-remonftrance.  Hence  the  Dutch  Calvin- 
ifts  were  termed  Counter  nmonjirants.  Much  contro- 
verfy  was  carried  on  by  thefe  rival  i'e&s,  which,  on  the 
fide  of  the  Calvinifts,  was  extremely  illiberal. 

REMORA,  or  Sucking  Fish,  a  fpecies  of  Eche- 
neis  (See  Encycl.).  M.  Vaillant  found,  upon  different 
parts  of  his  enormous  ray  (See  Raja  in  this  Suppl.) 
about  twenty  fm^ill  fucking  fifh,  or  remoras,  fattened  fo 
firmly,  that  they  did  not  drop  off  when  he  was  hoiited 
on  board.  Some  naturalifts  have  faid,  that  the  head  of 
the  fucking  fifh  is  vifcous  on  the  lower  part,  and  fur- 
nifhed  with  rough  points  (Imilar  to  the  teeth  of  a  file  ; 
and  according  to  them,  it  is  by  means  of  thefe  two 
qualities,  its  roughnefs  and  vifcofity,  that  it  is  enabled 
to  adhere  to  other  fiih. 

"  Figure  to  yourfelf  (fays  one  of  them)  a  row  of 
nineteen  (harp-edged  and  dentated  laminse,  placed  crofs- 
wife,  and  ifTuing  immediately  from  the  rim  of  the  lower 
jaw,  and  you  will  have  a  juft  idea  of  the  part  with  which 
the  r'emora  makes  itfelf  faft." 

This  description  (fays  Vaillant)  is  exact  as  far  as  re- 
lates  to  the  figure  ilnd  number  of  the  dentated  lamina: ; 
but  it  places  them  on  the  lower  part  of  the  head, 
whereas  they  are,  in  reality,  on  the  upper.  Accord- 
ingly, when  the  remora  fixes  itfelf,  it  is  obliged  to  turn 
upon  its  back,  with  its  belly  upward. 

If  the  two  white  fifh,  however,  that  pofted  them- 
felves  on  the  arms  of  the  ray  and  ferved  him  as  pilots, 
be  of  the  remora  fpecies,  as  he  is  inclined  to  think,  the 
laminse  by  which  that  variety  adheres  to  other  fifties 
mult  be  on  the  lower  part  of  the  body,  fince  the  two 
pilots  continued  in  their  natural  pofition,  and  had  no 
occafion  to  turn  over  to  fix  themfelves  at  their  poft. 

RENOWE's  Harbour,  on  the  eaft  coaft  of  New- 
foundland Ifland,  is  about  21  miles  from  Cape  Race. 
Its  entrance  is  rather  dangerous,  but  it  is  a  good  har- 
bour to  fifh  in  ;  and  is  much  frequented  by  boats  and 
fhallops,  in  the  fifhing  feafon.  Half  a  league  from  the 
S.  point  is  a  high  rock,  called  Renowe's  Point  ;  which 
may  be  feen,  in  a  clear  day,  3  leagues  off. — Morse. 

RENSSELAER,  a  county  of  the  State  of  New- 
York,  bounded  north  by  Wafhington  county,  fouth  by 
Columbia,  eaft  by  part  of  the  States  of  Maffachufetts 
and  Vermont,  and  weft  by  Hudfon's  river.  It  con- 
tains eight  townlhips,  viz.  Troy,  Greenbufh,  Schodack, 
Stephentown,  Peterfburg,  Hofick,  Pittftown,  and  Schac- 
tecoke.  In  1796,  there  wei-e  3500  of  the  inhabitants 
qualified  electors. — ib. 

RENSSELAERVILLE,  or  Renfelaernuick,  a  town- 
fhip  of  Albany  county,  New- York,  bounded  foutherly 
by  Columbia  county,  and  wefterly  by  Hudfon's  river. 
In  1790,  it  contained  2771  inhabitants  ;  in  1796,  it 
had  548  inhabitants  who  were  electors.  In  this  town, 
nearly  oppofite  to  the  city  of  Albany,  is  a  medicinal 
fpring,  which  combines  moft  of  the  valuable  properties 
of  the  celebrated  waters  of  Saratoga. — ib. 

REPETEND,  in  arithmetic,  denotes  that  part  of 
an  infinite  decimal  fraction,  which  is  continually  re- 
peated ad  infinitum.  Thus  in  the  numbers  2*13  13  13 
&c.  the  figures  13  are  the  repetend,  and  marked  thus 
33. 


REPUBLICANS,  the  name  given  by  Vaillant, 
with  fome  propriety,  to  a  kind  of  birds  which  were  ob- 
ferved  in  South  Africa,  both  by  him  and  Paterfon,  to 
inhabit  apparently  the  fame  enormous  neft.  Cutting 
one  of  thefe  nefts  in  pieces  with  a  hatchet,  he  perceiv- 
ed that  the  principal  and  fundamental  piece  confided 
of  a  mafs  of  ftrong  coarfe  grafs  (called  by  the  Hotten- 
tots BoJJjmen's  grafs),  without  any  mixture,  but  fo 
compact  and  firmly  knit  together  as  to  be  impenetrable 
to  the  rain.  This  nucleus  is  the  commencement  of  the 
ftructure  ;  and  each  bird  builds  and  applies  to  it  its  par- 
ticular  neft.  But  thefe  cells  are  formed  only  beneath 
and  around  the  mafs ;  the  upper  furface  remains  void, 
without,  however,  being  ufelefs ;  for  as  it  has  a  pro- 
jecting rim,  and  is  a  little  inclined,  it  ferves  to  let  the 
water  run  off,  and  prefcrves  each  dwelling  from  the 
rain.  Figure  to  yourfelf  a  huge  irregular  mafs,  the 
fummit  forming  a  kind  of  roof,  and  all  the  other  parts 
of  the  furface  completely  covered  with  cells  fqueezed 
one  againft  another,  and  you  will  have  a  tolerably  ac- 
curate idea  of  thefe  lingular  edifices. 

Each  cell  is  three  or  four  inches  in  diameter,  which 
is  fufticient  for  the  bird.  But  as  they  are  all  in  con- 
tact with  one  another  through  the  greater  part  of  the 
furface  ot  the  mafs,  they  appear  to  the  eye  to  form  but 
one  building,  and  are  diftinguifhable  from  each  other 
only  by  a  little  external  aperture,  which  ferves  as  an 
entrance  to  the  neft ;  and  even  this  is  fometimes  com- 
mon to  three  different  nefts,  one  of  which  is  fituated  at 
the  bottom,  and  the  other  two  at  the  fides. 

The  neft  which  he  examined  contained  320  inha- 
bited cells,  which,  fuppofing  a  male  and  female  to  each, 
announce  a  fociety  of  640  individuals.  Such  a  calcu- 
lation, however,  would  not  be  exact  ;  for  whenever  our 
author  fired  at  a  flock  of  thefe  birds,  he  always  killed 
four  times  as  many  females  as  males.  "  For  the  reft 
(fays  he),  thefe  birds  have  nothing  very  remarkable  in 
their  plumage.  It  is  an  uniform  brown  grey,  diverfi- 
fied  by  a  few  black  fpots  on  the  fides,  and  a  large 
patch  of  the  fame  colour  on  the  throat.  The  male  is  a 
little  larger  than  the  female  ;  in  other  refpects  they  ex- 
actly refemble  each  other." 

RESIDUAL  analysis,  a  calculus  propofed  by  the 
inventor,  Mr  Landen,  as  a  fubftitute  for  the  method  of 
fluxions.  The  object  of  this  fubftitution  was  to  avoid 
introducing  the  idea  of  motion,  and  of  quantities  infi- 
nitely or  indefinitely  fmall,  into  mathematical  inveftiga- 
tion.  The  refidual  analyfis  accordingly  proceeds,  by 
taking  the  difference  of  the  fame  function  of  a  vari- 
able quantity  in  two  different  ftates  of  that  quantity, 
and  expreffing  the  relation  of  this  difference  to  the 
difference  between  the  tv/o  ftates  of  the  faid  variable 
quantity  itfelf.  This  relation  being  firft  expreffed  gene- 
rally, is  then  confidered  in  the  cafe  when  the  difference 
of  the  two  ftates  of  the  variable  quantity  is  =  o  ;  and 
by  that  means  it  is  evident,  that  the  fame  thing  is  done 
as  when  the  fluxion  of  a  function  of  a  variable  quantity 
is  affigned  by  the  ordinary  methods. 

The  evolution  of  the  functions,  confidered  in  this  ve- 
ry general  view,  requires  the  affiftance  of  a  new  theo- 
rem, difcovered  by  Mr  Landen,  and  remarkable  for  its 
fimplicity,  as  well   as  its  great  extent.     It  is,  that  if 
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where  m  and  n  are  any  integer  numbers. 

This  theorem  is  the  bafis  of  the  calculus  ;  and  from 

m  m 

the  expreffions  x"  —  /,  and  x  —  v  having  the  form  of 
what  algebraifts  call  rejiduals,  the  ingenious  inventor 
gave  to  his  whole  method  the  name  of  the  refidual  ana- 
lyfis. 

The  firft  account  of  this  method  was  publifhed  by- 
Mr  Landen  in  1758,  under  the  title  of  a  Dlfcourfe  con- 
cerning the  Refidual  Analyfis.  The  firft  book  of  the 
Refidual  Analyfis  itfelf  was  publifhed  in  1764;  and 
contained  an  explanation  of  the  principles  of  the  new 
calculus,  with  its  application  to  feveral  of  the  moll  con- 
fiderable  problems  belonging  to  the  direct  method  of 
fluxions.  The  f'econd  book  was  intended  to  give  the 
folution  of  many  of  the  mod  difficult  problems  that  be- 
long to  the  inverfe  method  of  fluxions,  or  to  the  inte- 
gral calculus  ;  but  it  has  never  been  publifhed  :  a  cir- 
cumftance  which  every  one,  who  has  taken  the  trouble 
to  ftudy  the  firft  part  of  the  work,  will  very  much 
regret. 

If  we  eftimate  the  value  of  the  refidual  analyfis 
from  the  genius,  profound  knowledge,  and  extenfive 
views  required  to  the  difcovery  of  it,  it  will  rank  high 
among  works  of  invention  :  but  if,  on  the  other  hand, 
we  eftimate  its  value  by  its  real  practical  utility,  as  an' 
inftrument  of  inveftigation,  we  muft  rate  it  much  lower. 
When  compared  with  the  fluxionary  calculus,  which  it 
was  intended  to  fuperfede,  its  principles,  though  in  ap- 
pearance more  rigorous,  are  much  lefs  eafily  appre- 
hended, much  lefs  luminous,  and  lefs  direct  in  their  ap- 
plication ;  and  therefore,  as  a  means  of  extending  the 
bounds  of  mathematical  fcience,  it  muft  ever  be  regard- 
ed as  vaftly  inferior  to  the  latter  (a). 

RESOLUTION  Bay,  or  Madre  de  Bios,  is  under 
the  higheft  land  on  the  W.  fide  of  St  Chriftina,  one  of 
the  Marquefas  Iflands.  S.  lat.  9  52,  W.  long.  139  9. 
— Morse. 

Resolution  IJland,  a  fmall  ifbnd,  one  of  the  So- 
ciety Ifles ;  fo  called  from  the  fhip  Refolution.  S.  lat. 
17  24,  W.  long.  141  15. — ib. 

RETICULA,  or  Reticule,  in  aftroncmy,  a  con- 
trivance for  meafuring  very  nicely  the  quantity  cf  echp- 
fes,  &c.  This  inftrument,  introduced  fome  years  iince 
by  the  Paris  Academy  of  Sciences,  is  a  little  frame, 
conlifting  of  13  fine  filken  threads,  parallel  to,  and 
equidiftant  from,  each  other,  placed  in  the  focus  of  ob- 
jecl-glaffes  of  telefcopes ;  that  is,  in  the  place  where 
the  image  of  the  luminary  is  painted  in  its  full  extent. 
Confequently  the  diameter  of  the  fun  or  moon  is  thus 
feen  divided  into  12  equal  parts  or  digits  :  fo  that,  to 
find  the  quantity  of  the  eclipfe,  there  is  nothing  to  do 
h^t  to  number  the  parts  that  are  dark,  or  that  are  lu- 
As  a  fquare  reticule  is  only  proper  for  the 


mmous. 
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diameter  of  the  luminary,  not  for  the  circumference  of     Revel's, 
it,  it  is  fometimes  made  circular,  by  drawing  fix  concen-        .11 
trie  equidiftant  circles,  which  reprefents  the  phafes  of        .Qn; 
the  eclipfe  perfectly.     But  it  is  evident  that  the  reti- 
cule, whether  fquare  or  circular,  ought  to  be  perfeclly 
equal  to  the  diameter  or  circumference  of  the  fun  or 
ftar,  fuch  as  it  appears  in  the  focus  of  the  glafs  ;  other- 
wife  the  divifion  cannot  be  juft.     Now  this  is  no  eafy 
matter  to   effect,  becaufe  the  apparent  diameter  of  the 
fun  and  moon  differs  in  each  eclipfe ;  nay,  that  of  the 
moon  differs  from  itfelf  in   the  progrefs  of  the  fame 
eclipfe.  Another  imperfection  in  the  reticule  is,  that  its 
magnitude   is  determined  by  that  of  the  image  in  the 
focus  ;  and  of  confequence  it  will  only  fit  one  certain 
magnitude.     See  Micrometer,  Encycl. 

REVEL's,  a  fmall  ifland  in  the  Atlantic  Ocean,  clofe 
to  the  eaft  coaft  of  Northampton  county,  Virginia. — 
Morse. 

REVETEMENT,  in  fortificaiion,  a  ftrong  wall 
built  on  the  outfide  of  the  rampart  and  parapet, 
to  fupport  the  earth,  and  prevent  its  rolling  into  the 
ditch. 

REVIVIFICATION,  in  phyfiology,  the  recalling 
to  life  of  animals  apparently  dead.  There  are  many 
kinds  of  infects  which  may  be  revivified,  after  all  the 
powers  of  animation  have  been  fufpended  for  a  confi- 
derable  time.  Common  flies,  fmall  beetles,  fpiders, 
moths,  bugs,  Sec.  after  being  drowned  in  fpirit  of 
wine,  and  continuing  apparently  dead  for  more  than 
a  quarter  of  an  hour,  have  been  reftored  to  life  mere- 
ly by  being  thrown  among  wood-afhes  flightly  warm.. 
While  Dr  Franklin  relided  in  France,  he  received 
from  America  a  quantity  of  Madeira  wine  which  had 
been  bottled  in  Virginia.  In  fome  cf  the  bottles  he- 
found  a  few  dead  flies,  which  he  expofed  to  the  warm 
fun,  it  being  then  in  the  month  of  July  ;  and  in  lefs  than 
three  hours  thefe  apparently  dead  animals  recovered  life 
which  had  been  fo  long  fufpended.  At  firft  they  ap- 
peared as  if  convulfed  ;  they  then  raifed  themfelves  on 
their  legs,  wafhed  their  eyes  with  their  fore  feet,  drefTed 
their  wings  with  thofe  behind,  and  began  in  a  little  time 
to  fly  about. 

But  the  moft  extraordinary  inftance  of  revivification 
that  we  ever  heard  of,  is  the  following  :  In  the  warmer 
parts  of  France  there  is  an  infect  very  deftruc"tive  to 
rye,  which  feerns  to  begin  its  operations  at  the  root  of 
the  plant,  and  gradually  to  proceed  upwards  to  the  ean 
If  the  plant  be  completely  dried  while  the  infect  is  in 
the  root  or  ftem,  the  animal  is  irrecoverably  killed  ;  but 
after  it  has  reached  the  grain,  the  cafe  is  very  different. 
There  have  been  inftances,  which  are  noticed  in  the 
Academy  of  Sciences,  of  thefe  infects  being  brought 
to  life  in  a  quarter  of  an  hour,  by  a  little  warm  water,, 
after  the  grains,  in  which  they  were  lodged,  had  been 
kept  dry  for  30  years. 

What  is  the  metaphyfician  to  think  of  thefe  phse- 
nomena,  or  what  conclufion  is  he  to  draw  from  them 
with  refpect  to  the  mind  or  fentient  principle  ?  If  he  be 
a  fober  man,  he  will  draw  no  conclufion  ;  and  for  this 
very  good  reafon,  that  of  the  fentient  principle  of  in-* 
feels,  and  indeed  of  every  animal  but  man,  he  knows 

nothing. 


(a)  For  this  view  of  the  Rfidual  Jnalyfs,  we  are  obliged  to  Mr  Pbyfair  prcfeffor  of  Mathematics  in  the 
Univerfity  of  Edinburgh* 
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nothing.  He  is  confcious  that  it  is  the  fame  individual 
being,  which,  in  himfelf,  thinks,  and  wills,  and  feels ;  he 
knows,  that  part  of  his  thought  is  not  in  one  place  and 
part  of  it  in  another  ;  and  therefore  he  rationally  con- 
cludes that  this  thinking  being  is  not  matter,  vvhilft  ex- 
perience teaches  him  that  it  quits  the  material  fyftem 
as  Soon  as  that  fyftem  becomes  completely  unfit  to  dis- 
charge its  functions,  and  that  when  it  has  once  taken 
its  fiight,  it  cannot  be  recalled.  Experience  teaches 
him,  on  the  other  hand,  that  the  fentient  principle  of 
thefe  infects  does  not  quit  the  material  fyftem  as  foon 
as  that  fyftem  feems  unfit  for  its  functions  ;  and  hence 
he  ought  to  infer,  that  the  minds  of  men  and  of  infects 
(if  we  may  ufe  fuch  language),  though  probably  both 
immaterial,  are  very  different  fubftances  ;  and  that  the 
bond  which  unites  the  material  and  immaterial  parts  of 
an  infect,  is  certainly  different  from  that  which  unites 
the  mind  and  body  of  man.  This  is  the  only  inference 
which  can  be  legitimately  drawn  from  thefe  phenomena; 
and  he  who  makes  them  the  bafis  of  materialifm,  mud 
have  his  judgment  warped  by  fome  pafiion  or  prejudice. 

REVOLUTION  of  France.  We  formerly  pre- 
fented  to  our  readers  a  concife  ftatement  of  the  com- 
mencement and  progrefs  of  this  extraordinary  event 
(See  Revolution,  Encycl.).  The  Singularity  of  its 
nature,  and  the  important  place  which  it  muft  hereafter 
occupy  in  the  moral  and  political  hiflory  of  mankind, 
require  that  we  ihould  now  refume  and  continue  the 
detail  of  its  wide-wafting  career.  We  left  the  Subject 
towards  the  commencement  of  the  year  1795,  at  the 
clofe  of  that  wonderful  campaign,  during  which  the 
armies  of  the  Republic  had  exerted  themfelves  with 
fuch  unparalleled  fuccefs  in  every  direction.  On  the 
one  fide  they  had  croffed  the  Pyrennees,  and  fhaken 
the  Spanifh  monarchy  to  its  centre  ;  while  on  the  other 
they  had  driven  the  united  forces  of  Auftria,  Pruffia, 
and  Britain,  from  the  walls  of  Lindreeies  acrofs  the 
Rhine,  at  all  points  from  Hageneau  to  thefea,  and  had 
finally  clofed  their  efforts  by  the  conqueft  of  Holland. 
At  that  period,  though  a  prolongation  of  hoftilkies 
was  threatened,  we  fcarcely  expected  that  Europe  was 
fo  foon  to  witnefs,  or  we  to  record,  a  fucceffion  of  mi- 
litary enterprifes  of  a  Hill  more  romantic  and  extraordi- 
nary nature,  the  fcene  of  which  was  even  to  extend  into 
barbarous  countries,  where  the  opinions  and  the  quar- 
rels of  the  European  nations  had  hitherto  remained  un- 
known. 

The  campaign  of  1794,  however,  was  not  imme- 
diately followed  by  any  important  military  exertions. 
The  Britifh  troops  were  recalled  home,  Pruffia  had 
been  gradually  withdrawing  from  the  coalition,  and  the 
Auftrian  armies  remained  upon  the  defanfive.  Neither 
was  the  French  Government  in  a  Situation  which  could 
enable  it  to  renew  its  enterprifes  with  vigour,  or  to 
give  much  trouble  to  the  allies.  The  Convention  ftill 
exifted ;  but  it  was  no  longer  that  terrible  affembly 
which,  under  Robefpierre  and  his  afibciates,  had,  in  the 
Short  period  of  fifteen  months,  reduced  two-thirds  of 
France  under  its  dominion,  and  fent  forth  armies  which 
the  combined  ftrength  of  the  reft  of  Europe  feemed 
unable  to  refift.  While  its  authority  remained  almoft 
concentrated  in  one  man,  and  while  the  fear  of  foreign 
invafion,  and  the  new  born  enthufiafm  for  freedom,  in- 
duced the  people  to  fubmit  to  every  meafure  of  go- 
vernment, however  oppreffive  or  arbitrary,  the  power 
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of  the  Convention,  and  the  number  of  its  armies,  were  French- 
unbounded.  The  dreadful  price,  however,  which  they  Revolutio» 
had  paid  for  liberty,  and  the  facility  with  which  they  vJZ^l  J 
faw  it  might  be  loft,  had  now  diminifhed  the  political 
zeal  of  all  claffes  of  citizens.  The  removal  of  the  fo- 
reign armies  had  difpelled  the  dread  of  invafion,  and 
the  death  of  Robefpierre,  by  diffolving  the  unity  of  its 
efforts,  and  Suffering  it  to  fall  into  contending  factions, 
had  greatly  weakened  the  authority  of  the  Convention, 
and  diminifhed  its  efficiency  as  a  government. 

The  fall  of  Robefpierre  had  been  accomplifhed  by  two 
feparate  confpiracies.  At  the  head  of  one  of  thefe  were 
Barrere,  Billaud  Varennes,  and  Collot  d'Herbois,  who 
had  been  members  of  the  Committee  of  public  Safety. 
The  other  confpiracy  confifted  of  members  of  the  Con- 
vention who  did  not  belong  to  the  committees,  and  had 
no  immediate  Share  in  the  administration.  Among 
thefe,  Tallien,  Bourdon  de  l'Oife,  and  Lecointre  of 
Verfailles,  were  confpicuous.  After  the  deftrucVion  of 
their  mutual  tyrant,  a  conteft  for  power  took  place  be- 
tween thefe  parties.  The  popularity  of  Robefpierre 
had  once  been  fo  confiderable,  and  all  men  had  fubmit- 
ted  fo  tamely  to  his  dominion,  that  both  parties  ac-  ai8 
counted  it  neceffary,  in  their  fpeeches  and  writings,  to  And  dif- 
juftify  to  the  nation  the  (hare  they  had  taken  in  ac- Gredit  of 
complifhing  his  ruin.  It  was  eaSy  to  be  eloquent  upon  [•  Jaco" 
Such  a  topic;  but  its  dilcufhon  naturally  operated  to 
the  difcredit  of  the  members  of  the  committee,  and  of 
the  more  violent  Jacobins,  who  had  been  the  immediate 
inftruments  for  carrying  into  effect  his  Sanguinary  mea- 
sures. They  nevertheless  retained  poffeffion,  for  fome 
time,  of  a  confiderable  portion  of  power.  The  current 
of  public  opinion,  however,  ran  fo  ftrongly  againft  them, 
and  the  reftoration  to  their  feats  in  the  Convention  of 
the  Seventy-one  impriSoned  members  of  the  Girondift 
party,  added  fo  much  to  the  ftrength  of  their  antago- 
nists, that  they  gradually  loft  their  influence,  and  were 
threatened  to  be  brought  to  trial  for  their  conduct. 

As  early  as  Auguft  1794,  Lecointre  of  Verfailles 
had  denounced  the  members  of  the  old  committee  of  Safe- 
ty ;  but  his  accufation  at  that  time  produced  little  effect. 
Towards  the  end  of  that  year,  however,  their  approach- 
ing fall  became  evident.  On  the  26th  of  December  the 
Convention  ordered,  on  the  motion  of  Clauzel,  that  the 
committees  ihould  immediately  report  upon  the  conduct 
of  the  representatives  denounced  by  Lecointre  and  all 
France.  Accordingly,  on  the  following  day,  Merlin  of 
Douay  reported,  in  the  name  of  the  committees,  that 
there  was  no  caufe  for  inquiry  into  the  conduct  of  Vou- 
land,  Amar,  and  David  ;  but  that  there  was  room  for 
examining  the  conduct  of  Barrere,  Billaud  Varennes, 
Collot  d'Herbois,  and  Vadier. 

In  confequence  of  this  report,  a  committee  of  twenty-  Wh3J9 
one  members  was  appointed  to  make  the  enquiry.     On  leaders 
the  2d  of  March  this  year  (1795),  Saladin  prefented  were  accu- 
the  report  of  the  commiffion  ;  in  which  thefe  four  de-  fed, 
puties  were  accufed  of  having  participated,  as  members 
of  the  governing  committee,  in  the  tyranny  and  atro- 
cious meafures  of  Robefpierre.    Their  trial  commenced 
before  the  Convention  on  the  22d  of  March  ;  but  pre- 
vious to  that  period,  Vadier  had  made  his  efcape.     The 
others  remained,  and  refted   their   defence  upon  this 
ground,  that  although  members  of  the  committee  of 
Safety,  they  had  no   power  to  refift  Robefpierre,  and 
that  they  were  not  more  culpable  in  having  acquiefced 
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in  his  tyranny  than  the  other  members  of  the  Conven-  and  LevafTeur."    By  departing  from  the  punifhment  of 

tion,  who  had  all  been  overpowered  for  the  time  by  the  death,  and  adopting  that  of  banifhment  on  this  occa- 

knowledge  that  inftant  deitruction  awaited  every  man  fion,  the  Convention  expected  to  diminifli  the  ferocity 

who  fhould  dare  to  oppofe  his  meafures.     Except  in  of  the  contending  fadlions  in  the  ftate,  by  rendering  the 

the  cafe  of  the  cruelties  committed  by   Collot  d'Her-  refult  of  a  political  defeat  lefs  fatal  than  formerly.  The 

bois  at  Lyons,  this  defence  was  probably  by  no  means  defign  was  good  ;  but  in  attempting  to  accomplifh  it, 

destitute  of  foundation.     It  had  much  weight  with  the  they  eftablifhed   the  pernicious  precedent  of  inflicting 

nation  at  large ;  in  whofe  eyes  it  tended,  not  to  excul-  punifhment  without  a  trial,  which  could  fcarcely  fail  to 

pate  the  three  perfcns  now  accufed,  but  to  criminate  prove  highly  dangerous,  if  not  ultimately  fatal,  to  all 

and  degrade  the  character  of  the  whole  Convention.  their  profpects  pf  a  free  and  juft  government. 

Carnot,  Lindet,  Cambon,  Duhem,  and  the  other  The  Convention  now  followed  up  its  victory  with 
members  of  what  was  now  called  the  jacobin  party,  de-  the  popular  meafure  of  preparing  for  its  own  diifolu- 
f#nded  their  leaders  with  confiderable  ability,  and  with  tion,  by  endeavouring  to  frame  a  fixed  conftitution  for 
much  vehemence.  Nor  was  the  party  lefs  active  with-  the  Republic.  The  conftitution  which  had  been  de- 
out  doors  than  within  the  hall  of  the  Convention,  creed  in  1793,  under  the  aufpices  of  Robefpierre,  was 
For  fome  time  they  had  drawn  their  friends  to  the  ca-  confidered  as  impracticable,  and  a  committee  was  ap- 
pitalfrom  all  quarters  of  the  country  ;  and  in  the  morn-  pointed  to  report  upon  the  meafures  which  ought  now 
ing  fitting  of  the  firft  of  April,  they  commenced  their  to  be  adopted.  It  confided  of  Sieyes,  Cambaceres, 
operations  by  an  open  infurrection.  An  immenfe  mul-  Merlin  of  Douay,  Thibaudeau,  Mathieu,  Le  Sage  of 
titude  having  aflembled  in  the  fuburbs,  proceeded  to  Eure  and  Loire,  and  Latouche.  On  the  19th  of  April, 
the  hall  of  the  Convention.  A  real  or  fictitious  fear-  Cambaceres  reported,  that  it  was  the  opinion  of  this 
city  exifted  at  the  time.  Taking  advantage  of  this  cir-  committee  that  a  commiffion  fhould  be  appointed  to 
cumftance,  they  pretended  they  were  going  to  petition  frame  an  entirely  new  conftitution.  The  Convention 
for  bread  ;  and  this  pretence  drew  numbers  along  with  accordingly  appointed  the  following  perfons  to  this  im- 
them  who  had  no  fhare  in  thtir  defigns.  portaht   office,    Le   Sage,   Louvet,    Boifly  d'Anglas, 

Boifly  d'Anglas,  a  confpicuous  member  of  the  mo-  Creuze,  Latouche,  Bertier,  Daunow,  Baudin,  Durand, 

derate  party,  was  addrefling  the  Convention  upon  the  Maillane,  Languinais,  La  Reveillere  Lepaux,  and  Thi- 

means  of  removing   the  prefent  fcarcity  when   the  in-  baudeau.     All  other  citizens  of  every  defcription  were 

furgents  arrived,  drove  the  centinels  from   their  pcfts,  at  the  fame  time  invited  to  communicate  projects  upon 

and  fuddeniy  filled  the  hall.     They  tumultuoufly   de-  the  fubject,  and  the  committee  was  required  to  order 

manded  "  Bread,  and  the  Conftitution."    The  Jacobin  the  beft  conceived  of  thefe  to  be  printed, 

party  fupported  the  infurgents;  and  one  of  the   multi-  The  Convention  farther  gratified  the  feelings  of  the 

tude,  in  a  vehement  harangue,  exclaimed,  "  We  are  great  majority  of  the  nation,  by  bringing  to  trial  Fou- 

men  of  the  14th  of  July,  of  the  10th  of  Auguft,  and  quier  Jenville  the  prefident,  and  fifteen  judges  and  jurors 

of  the  31ft   of  May."     He   demanded  that   the   Con-  of  the  late  revolutionary  tribunal.     They  were  convict  - 

vention  fhould  change  its  late  meafures,  that  the  people  ed  on  the  8th  of  May,  and  executed  on  the  following 

ihould  no  longer  be  the  victims  of  mercantile  rapacity,  day,  amidft  the  execrations  of  a  multitude  of  fpe-ctators. 

and  that  the  accufed  patriots  ihould  not  be  facrificed  In  the  mean   time,  though  defeated  en  the   i  ft  and 

to  the  pafiions  of  their  antagonists.     The  Convention  2d  of  April,  the  Jacobins  by  no  means  confidered  them- 

ordered  the  tocfin  to  be  rung,  and  the  people  of  Paris  felves  as  fubdued.     On  the  contrary,  they  were  prepa- 

to  be  called  to  arms     General    Pichegru  was  in  Paris  ring    a   new   and  more  extenfive   infurrection,    which 

at  the  time  ;  and,  upon  the  motion  of  Barras,  he  was  fhould  not,  like  the  former,  be  confined  to  the  capital, 

appointed  to  the  command  of  the  military  force.  They  fixed  upon  the  20th  of  May  as  the  day  of  revolt. 

The  citizens  of  Paris,  who  remembered  with  horror  Thuriot,  and  Robefpierre's  financier  Cambon,  had 
the  domination  of  Robefpierre  and  his  adherents,  and  found  means  to  efcape  from  the  caftle  of  Ham  in  Pi- 
now  law  themfelves  menaced  with  its  return,  inftantly  cardy,  and  to  come  to  Paris.  They  concealed  them- 
called  each  other  to  arms,  and  aflembled,  by  fix  in  the  felves  in  the  fubutb  St  Antoine,  and  from  thence  gave 
evening,  for  the  protection  of  the  Convention,  to  the  counfel  to  their  party,  and  urged  them  to  action.  The 
amount  of  20,000  men.  Till  that  time  the  aflembly  fcarcity  of  bread  had  increafed,  and  advantage  was 
had  remained  under  no  fmall  difquietude,  furrounded  again  taken  of  this  circumftance.  For  fome  days  the 
by  the  infurgents,  and  liftening  to  the  addreffes  of  their  walls  were  covered  in  various  places  of  Paris  with  print- 
orators,  and  the  fpeeches  of  the  Jacobin  minority  in  ed  accufations  againft  the  Convention  of  withholding 
their  favour.  The  majority  was  now  refcued  from  this  bread  from  the  people,  and  attempts  were  made  to  ex- 
ftate  of  conftraint ;  and,  on  the  motion  of  Dumont,  cite  the  troops  in  the  city  to  join  the  difafTected  party. 
without  proceeding  farther  in  the  trial,  it  was  decreed  On  the  evening  of  the  19th,  a  paper  was  openly  diftri- 
thac  Barrere,  Collot  d'Herbois,  and  Billaud  Varennes,  buted  in  the  different  fections,  explaining  the  object  of 
mould  immediately  be  tranfuorted  to  Guiana.  the  approaching  infurrection.     It  declared  infurrection 

During  the  following  day  the  infurgents  were  com-  to  be  the  moll  facred  duty  of  the  people,  and  called 

pletely  fubdued  ;  and  the  majority  of  the  Convention,  upon  the  citizens  of  Paris  to  proceed  in  a  raals  to  the 

taking  advantage  of  their   victory,  decreed  the  arreft  Convention,  to  demand  from  it  bread  and  the  eftablifh- 

and  confinement,  in  the  caftle  of  Ham  in  Picardy,  of  fe-  ment  of  Robefpierre's  confiitution,  together  with  a  new 

veral  of  the  moft  obnoxious  of  their  antagonifts.     A-  election  of  national  reprefentatives. 

mong  thefe  were  Leonard  Bourdon,  Duhem,  Chafies,  On  the  morning  of  the  20th,  the   tocfin   was  rung, 

Choudieu,  Ruamps,   Foiifledoire,  Huguet,  Bayle,  Le-  and  drums   beat  to  arms  in   the  fuburb  St  Antoine, 

cointre,  Cambon,  Thuriot  Maignet,  Heutz,  Craflbus,  which   had  always  been  the  quarter  of  the  city  in 
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which  the  Jacobins  polTeiTed  the  greateft  ftrength.  Up-  ed  fome  pieces  of  cannon  againft  the  hall  of  the  Con- 
on  this  alarm  the  Convention  affembled  ;  but  although  vention.  This  affembly  was  now  unprotected,  and  at- 
the  intended  infurrection  was  no  fecret,  and  though  the  tempted  not  to  fubdue,  but  to  flatter,  the  infurgents.  A 
committee  of  public  and  general  fafety  now  made  a  re-  deputation  of  the  members  was  fent  forth  to  fraternife 
port,  in  which  they  confeifed  their  previous  knowledge  with  them,  and  to  carry  forth  two  decrees  prffed  at 
of  it,  yet  it  does  not  appear  that  any  vigorous  meafures  that  inftant,  which  ordained  that  bread  mould  abound, 
of  precaution  had  been  taken;  for  it  was  only  at  the  and  that  Robefpierre's  conftitution  of  1793  Should  im- 
inftant  when  the  infurgents  were  actually  approaching,  mediately  be  put  in  force.  The  infurgents,  in  return, 
that  General  Hoche  was  appointed  to  command  the 
armed  force,  and  was  fent  forth  to  alTemble  the  military 
and  the  citizens  for  the  defence  of  the  Convention.  In 
the  mean  time,  the  multitude  furrounded  the  halL 
They  foon  overpowered  the  guards,  and  burft  into  the 
mid  ft  cf  the  affembly.     In  all  the  turbulent  days  of  the 
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fent  a  deputation  to  the  Convention,  to  exprefs  their 
fatisfaclion  with  the  decrees,  to  demand  the  releafe  of 
the  imprifoned  patriots,  and  the  punifhment  of  thefe 
who  preferred  money  to  affignats.  The  Convention 
pretended  to  agree  to  all  their  demands,  and  the  prefi- 
dent  was  ordered  to  give  to  the  deputation  the  frater- 
revoiution,  the  women  of  Paris  have  never  failed  to  act     nal  embrace. 

The  22d,  which  was  the  third  day  of  the  infurrec- 
tion,  appears  to  have  been  pafted  by  both  parties  in  a 
mult  by  their  cries  of  "  Bread,  and  the  conftitution  of  ftrange  degree  of  inaction.  The  Convention  proceed- 
1793,"  which  was  the  rallying  exclamation  of  the  par-  ed  in  its  ordinary  bufinefs  ;  and  the  Jacobins,  at  their 
ty.  After  fome  fruitlef*  efforts  to  reftore  tranquillity,  head  quarters  in  the  fuburb  St  Antoine,  were  occupied 
Vernier  the  prefident,  an  old  man,  refigned  the  chair  to  in  confultations  and  preparations  for  new  movements. 
BoilTy  D'Anglas,  who  remained  in  it  with  much  firm-  But  on  the  following  day  the  citizens  aiTembled  at  their 
nefs  during  the   day.     The  whole  ftrength  of  the  in-    feftions,  and  haftened  from  thence  to  the  Thuilleries  to 


a  confpicuous    part.     On  this   occafion   they   greatly 
augmented  the   crowd  by  their  numbers,  and  the  tu- 
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furgents  had  not  arrived  at  once  ;  for  the  firft  party 
that  approached,  although  they  forced  their  way  into 
the  hall,  were  foon  repulfed  by  the  aid  of  a  (tw  fol- 
diers  and  citizens,  who  came  to  the  afllftance  of  the 
Convention.  A  ihort  interval  of  tranquillity  was  thus 
obtained  ;  but  the  attack  was  fpeedily  renewed  with 
double  fury  by  armed  men,  who  fubdued  all  oppofition, 
and  entered  the  hall  with  cockades,  on  which  was  writ- 
ten the 
>> 


defend  the  Convention.  Conliderable  bodies  of  the 
military  were  alfo  collected,  and  the  affembly  at  laft  re- 
folved  to  act  upon  the  offenfive.  A  decree  was  palled, 
declaring,  that  if  the  fuburb  St  Antoine  did  not  in- 
itantly  furrender  its  arms  and  cannon,  together  with 
the  murderer  of  Ferand,  it  mould  be  confid'ered  as  in  a 
ftate  of  rebellion.  The  conventional  generals  were  at 
the  fame  time  ordered  to  reduce  it  by  force.  The  in- 
infeription,  "  Bread  and  the  conftitution  of  furgents  now  found  themfelves  unequal  to  the  conteft, 
1 793-"  While  things  were  in  this  ftate,  a  citizen  of  and  were  compelled  to  furrender  without  conditions  by 
the  party  of  the  Convention  rafhly  tore  off  the  hat  of  the  inhabitants  of  the  fuburb,  who  dreaded  the  deftruc- 
one  cf  the  infurgents,  and  was  immediately  aifaulted  tion  of  their  property  by  military  operations.  Several 
with  fwords  by  the  multitude.  He  fled  towards  the  foldiers  being  found  among  the  prifoners,  were  put  to 
prefident's  chair,  and  was  killed  at  the  fide  of  it  by  a  death  ;  and  fix  members  of  the  Convention  were  tried 
mufket  fhot.  Ferand,  one  of  the  members,  having  at-  and  condemned  on  this  occafion  by  a  military  commif- 
tempted  to  refcue  him,  was  alfo  attacked.  He  efcaped  fion.  Three  of  thefe  perifhed  by  felf  flaughter,  and 
into  one  of  the  paiTages,  where  he  was  alfo  killed,  and  three  were  executed.  The  majority  of  the  Conven- 
his  head  was  brought  into  the  Convention  upon  a  pike,  ticn,  elated  by  their  victory,  ordered  back  Collot 
The  greater  number  of  the  members  now  gradually  de-  D'Herbois,  Billaud  Varennes,  and  Barrere  to  take  their 
parted,  and  left  the  hall  in  poffeftion  of  the  infurgents,    trial ;  but  the  two  former  had  failed  before  the  arrival 
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who  acted  with  fome  regularity,  and  propofed  a  variety 
of  laws  favourable  to  their  party,  which  were  inftantly 
decreed.  Duroi,  Duquefhoi,  Bourbotte,  and  Goujon, 
were  the  members  who  flood  moft  openly  forward  on 
this  occafion,  and  appeared  as  chiefs  of  the  infurrec- 
tion.  But  their  triumph  only  lafted  a  few  hours.  To- 
wards the  evening  a  large  body  of  citizens  joined  the 


of  the   courier.     Barrere  only  remained,  and  he  was 
brought  back  and  imprifoned. 

In  the  mean  time,  the  Jacobins  in  the  fouth  were 
not  lefs  active  than  their  brethren  at  Paris.  On  the 
20th  of  May  they  formed  a  vigorous  infurrection  at 
Toulon.  They  (erased  the  gates,  and  mounted  them 
with  cannon  ;  they  liberated  fuch  of  their  affociates  as 


military,  and   marched  to  the  aid  of  the  Convention,  had  been  imprifoned,  and  detained  the  fleet  which  was 

Having  overcome  the  infurgents,  they  entered  the  hall  about  to  fail.     Having  begun  their  operations  in  this 

in  great  force,  2nd  reftored  the  powers  of  the  majority,  fuccefsful  manner,  they  marched  from  Toulon  towards 

The  decrees  that  had  been  forced  upon  them  were  re-  Marfeilles.     Their  force  amounted  to  three  thouiand 

pealed  as  fpeedily   as  they  had  been  enacted,  and   the  men  and  twelve  pieces  of  cannon.     They  were  encoun- 

deputies  who  had  propofed  or  fu.pported  them  were  ar-  tered  on  their  way,  however,  and  defeated  by  Generals 

Tefted.  Charton  and  Pactod.     Three  hundred  of  them   were 

The  citizens  of  Paris,  and  even  the  members  of  the  carried  prifoners  to  Marfeilles,  and  Toulon  was  fpeedily 

Convention,  appear  now  to  have  fancied  their  victory  retaken. 

complete  ;  for  they  adopted  no  adequate  meafures  to  The  party  of  the  Mountain,  as  it  had  been  called,  or 
prevent  a  new  difturbance.  But  the  Jacobins  did  not  of  the  violent  Jacobins,  who  wifhed  to  revive  the  reign 
fo  eafily  give  up  their  own  caufe.  On  the  following  of  terror  and  the  meafures  of  Robefpierre,  was  now  re- 
day  they  once  more  aiTembled  in  the  fuburbs,  and  in  duced  very  low  both  in  the  Convention  and  out  of  it. 
the  afternoon  they  returned  to  the  attack.  They  took  Thofe  who  adhered  to  it  were  even  in  many  places, 
pofteflion  of  the  Caroufal  without  oppofition,  and  point-  and  more  efpecially  in  the  fouth,  expofed  to  very  vio- 
lent 
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lent  perfection.  Affociations  were  formed,  called  Com-    to  great  diftinftion  and  wealth  under  the  revolutionary     French 
panies  of  Jefus  and  of  the  Sun,  for  the  purpofe  of  aveng-    government  ;  and  they  now  began  to  dread,  not  only  R*vohitio« 
ing  the  crimes  committed   by  them  during  the  period    the  lofs  of  power,  but  alfo  a  fevere  investigation  of  their 
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of  their  power.     At  Lyons  feveral  of  them  were  maf-  conduct.     Thefe  confiderations  foon  produced  their  iu- 
facred  in  prifon,  and  many  of  them  in  all  places  pe-  tural  effects.     The  decrees  for  forming  and  putting  in 
rifhed  by  affaffination.     On  confidering  the  mercilefs  force  the  conftitution  could  not   decently  be  recalled  ; 
character  of  the  government  of  Robefpierre  and  his  af-  but  the  majority  of  the  Convention  fet  about  devifing 
fociates,  and  the  perfection  which  was  fuffered  under  means  for  rendering  them  of  little  importance,  fo  far  as 
it,  not  merely  by  the  nobles  and  the  rich,  but  by  every  they  themfelves  were  concerned.  2i& 
man  who  was  diftinguifhed   by  integrity,    talents,  or        On  the  23d  of  June,  Boiffy  D'Anglas  prefented  the  New  con- 
literature,  it  may  appear  furprifing  that  it  fhould  have  report  of  the  committee   that  had  been  appointed  to  ftitution, 
obtained  admirers,  or  that  any  number  of  individuals  prepare  the  plan   of  a  conftitution.     It  began,    like  confiding- 
fhould  have  been  found  willing  to  hazard  their  lives  to  the  former  constitutions,  with  a  declaration  of  the  rights  ° 
procure  its  refcoration.     Accordingly,  from  the  period  of  man  ;  and  in  addition  to  this,  confided  of  fourteen 
of  the  fall  of  its  leader,  the  party  had  gradually  been  chapters,  upon  the  following  fubje&s  :— The  extent  of 
forfaken  by   its   adherents;  and  the  more   clofely   its  the  territorial  poffeffions  of  the  Republic,  the  political 
conduct  was  conildered,  it  loft  ground  the  more  rapid-  ftate  of  citizens,  the  primary  aifemblies,  the  electoral 
ly  in  the  eflimation  of  the   public.     After  the  unfuc-  affemblies,  the  legislature,  the  executive  power,  the  mu- 
cefsful  infurreclions  of  the  20th  of  May,  it  was  treated  nicipal  bodies,  the  judicial  authority,  the  public  force, 
with  the  utmoft  contempt,  and  its  unpopularity  was  ex-  public   inftruction,  the   finances,    foreign   treaties,  the 
treme-     Still  however,  a  party  remained.    It  was  frnall,  mode  of  revifing  the  conftitution,  and,  laftly,  an  enact- 
indeed,  but  its  members  compenfated  the  inferiority  of  ment,  that  no  rank  or  fuperiority  fhould  exift  among  ci- 
their  numbers  by  fuperior  enterprife  and  activity.  They  tizens,  excepting  what  might  arife  from  the  exercife  of 
confifted  of  outrageous  republicans,  whofe  heated  irra-  public  fun&ions. 

ginations  beheld  royalty  and  ariftocracy  in  every  propo-        The  primary  affemblies  were  to  poffefs  the  right  of 

fal  for  fober  and  regular  government.     In  the  conduct  electing  the  members  of  the  electoral  affemblies,  and  al- 

of  Robefpierre,  they  remembered  only  the  energy  of  his  fo  the  juftices  of  the   peace.     The  electoral  affemblies 

meafures,  by  which  France  was  enabled  to  triumph  over  were  to  nominate  the  judges  and  the  legiflators  of  the 

the  combined  efforts  of  the  kings  of  Europe  ;  and  over-  ftate.     The  legiflature  was  divided  into  two  affemblies  ; 

looked  the  atrocities  by  which  he  had  brought  difgrace  the  one  of  which  confifted  of  250  members,  and  was 

upon  their  caufe,  and  rendered  his  party  odious  to  their  called  the  Council  of  the  Ancients,  as  none  but  married 

own  countrymen,  as  well  as  to  the  neighbouring  na-  men  and  widowers  above  40  years  of  age  could  be  mem-       23I 

tions.     Amidft  this  univerfal  odium,  however,  the  Ja-  bers  of  it.     The  other  affembly  or  council  confifted  of  TwoCoun- 

cobins  did  not  defpair  of  rifing  once  more  into  power;  500  members,  and  poffeffed  the  exclufive  privilege  of  "Is  and  an 

and  it  is  not  a  little  fingular,  that  we  muft  date  the  re-  propofing  the  laws  ;  the  Council  of  Ancients  bejng  on- 

vival  of  their  ftrengrh  from  the  period  of  the  unfuccefs-  ly  intitled  to  reject  or  approve,  without  power  to  alter 

ful  infurrections  which  we  have  juft  recorded,  and  which  the  decrees  prefented   to  it.     To   this  rule  there  was 

feemed  to  have  extinguilhed  their  hopes  for  ever.  one  exception,  which  was  afterwards  employed  as  the 

The  unpopularity  under  which  the  Jacobins  labour-  means  of  overturning  the  whole  fabric  of  the  conftitu- 
ed  foon  began  to  affect  the  Convention  itfelf.  The  tion  ;  the  Council  of  the  Ancients  might  decree  the  re- 
tame  fubmiffion  of  that  body  to  the  government  of  moval  of  the  legiflature  from  its  ordinary  place  of  fit- 
Robefpierre  was  now  remembered.  It  was  recollected,  ting.  To  this  decree  the  approbation  of  the  Council 
that  the  majority  of  its  members  had  been  the  inftru-  of  Five  Hundred  was  not  neceffary  ;  and  when  once 
ments  of  his  power,  and  had  applauded,  or  at  leaft  ac-  enacted,  it  could  not  be  reconfidered  even  by  the  Coun- 
quiefced  in,  his  crimes.  As  the  prefs  was  now  free,  cil  of  Ancients  itfelf.  One-third  of  the  members  of 
and  the  reins  of  government  unfteadily  held,  their  con-  the  two  Councils  was  to  be  elected  annually.  A  mem- 
duct  was  reprefented  to  the  public  in  the  moft  odious  ber  might  be  once  re-elected,  but  he  could  not  be  elect- 
colours.  A  celebrated  fong,  Le  Resell  du  Peupk,  be-  ed  a  third  time  till  an  interval  of  two  years  had 
came  extremely  popular,  as  the  means  of  marking  dif-  elapfed. 

like  both  to  the  Convention  and  to  the  Jacobins  ;  and         The  executive  power  was  intruded  to  five  perfons  of  Executive 

their  conduct  was  canvaffed  with  the  utmoft  bitternefs  forty  years  of  age  at  leaft,  to  be  ftyled  the  Executive  Directory 

in  a  great  variety  of  publications,  but  more  efpecially  in  DireBory.     Its  members  were  elected  by  the  two  Couri- 

a  journal  that  at  this  time  attracted  much  notice,  and  cils  ;  the  Council  of  Five  Hundred  electing  ten  times 

which  was  conducted  by  Freron,  who  had  himfelf  been  the  number  of  candidates  that  might  be  necefTary  to  fill 

a  Jacobin,  but  had  now  abandoned  his  party.  up  the  vacancies,  and  the  Council  of  Two  Hundred  and 

In  this  ftate  of  things,  the  majority  of  the  Conven-  Fifty  nominating  the  directors  from  this  lift  of  candi- 

tion  fpeedily  began  to  repent  of  their  late  victory  over  dates.     One  member  of  the  Directory   was   to  go  out 

the  Jacobins.     In  the  firft  efforts  of  their  zeal,  they  annually  ;  fo  that  the  whole  might  be  changed  every 

had  taken  meafures  for  the  immediate  formation  and  five  years.     The  Executive  Directory  had  no  vote  in 

eftablifhment  cf  a  fettled  conftitution  to  fuperfede  their  the  enactment  of  laws  ;  but   it  fuperintended  their  exe- 

own  authority  ;  but  they  now  regretted  their  rafhnefs,  cution,  regulated  the  coining  cf  money,  and  difpofed 

when  they  perceived,  from  the  temper  the  nation  was  of  the  armed  force.     Foreign  treaties  made  by  it  were 

in,  that  the  men,  the  moft  avowedly  hoftile  to  their  not  binding  till   ratified  by  the  legiflative  body,  nor 

character  and  meafures,  would  without  doubt  be  elected  could  it  make  war  without  the  authority  of  a  decree  of 

as  their  fucceffors.     They,  and  their  friends,  had  arifen  the  two  affemblies-.     The  public  functionaries  were  to 
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receive  falaries,  and  to  appear  drefTed  in  an  appropriat-    obnoxious  decrees. 


ed  habit. 

Each  article  of  this  conftitution  was  feparately  dif- 
cuffed  ;  and  on  the  23d  of  Auguft  the  whole  was  de- 
clared to  be  complete,  and  ordained  to  be  tranfmitted 
to  the  primary  affemblies  for  their  approbation.  Pre- 
vious to  this  refolution,  however  (that  is,  on  the  22d 
of  the  fame  month),  the  majority  of  the  Convention 
had  brought  forward  the  grand  meafure  by  which  they 
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But  the  eagernefs  with  which  thefe 
remonftrances  were  made,  ferved  only  to  convince  more 
ftrongly  the  members  of  the  Convention  of  the  danger 
to  themfelves  as  individuals  which  would  attend  a  refig- 
nation  of  their  power,  and  confirmed  the  refolution  they 
had  taken  to  retain  it.  The  deputies  of  the  fe<ftions 
having  obtained  inflection  of  the  records  of  the  conven- 
tion, aiferted,  that  the  national  majority,  if  rightly  num- 
bered, had  rejected  the  decrees,  as  every  afTembly  that 
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meant  to  provide  for  their  own  fafety,  and   the  fafety  voted  in  oppofition  to  them  was  only  numbered  as  one 

of  their  friends  and  adherents,  againft  the  change  which  vote,  however  numerous  its  members  might  be  ;  which 

the   public   opinion  had  undergone  concerning  them,  enabled   the   primary  affemblies  of  remote  diftricts  to 

They  decreed,  that  at  the  approaching  general  election,  outvote  the  more  populous  fections  of  Paris  and  other 

the  electoral  bodies  fhould  be  bound  to  choofe   two-  great  towns.     Whereas  it  was  faid,  that  if  the  indivi- 

thirds  of  the  new  legiflature  from  among  the  members  dual  voters  were  counted,  it  would  be  found  that  the 

of  the  prefent  convention  ;  and  they  afterwards  decreed,  decrees  were  difapproved  of  by  a  confiderable  majority, 

that,  in  default  of  the  election  of  two-thirds  of  the  Con-  All  this  was   difregarded  by  the   Convention,  and  the 

vention,  the   Convention  mould   fill  up  the  vacancies  fections  prepared  to  decide  the  difpute  by  aims.     The 

themfelves.  firft  ftep  taken  by  them,  however,  was  ill-concerted.  A 

Thefe  decrees  were  tranfmitted,  along  with  the  Con-  notion  was  propagated,  that  as  foon  as  the  primary  af- 

ftitution,  to  the  primary  affemblies,  to  be  accepted  or  femblies  or  fections  had  chofen  the  electors  who  were 

rejected  by  them.  Many  of  the  primary  aifemblies,  un-  to  choofe  the  members  of  the  new  legiflature,  the  na- 

derRood,  that  they  could  not  accept  of  the  conftitution  tional  fovereignty  became  veiled  in  thefe  electors,  and 

without  accepting   along  with  it  the  lav/ for  the  re-  that  they  had  a  right  to  afiume  the  government  in  their 

election  of  the  two-thirds.     The  point  had,  in  all  pro-  various  diftricts.     Accordingly,  about  100  of  the  elec- 

bability,  been  purpofely  left  under  a  certain  degree  of  tors  of  Paris  aflembled  in  the  hall  of  the  French  theatre 

ambiguity  ;  and  as  the  people  were  now  weary  of  this  in   the  fuburb  St  Germain,    previous  to    the   day  of 

Convention,  they  acquiefced  in  any  conditions  that  gave  meeting  appointed  by  the  Convention.     Having  chofen 

them  the  profpect  of  one  day  getting  quit  of  it.     But  De  Nivernois  (formerly  the  Duke  de  Nivernois)  their 

at  Paris,  and  in  the  neighbouring  departments,  where  prefident,  they  began  their  debates.     The  Convention 

the  fubject  was  more  accurately  investigated,  the  public  was  alarmed,  and  inftantly  fent  a  body  of  the  military 

difapprobation  of  the  Convention  difplayed  itfelf  with  to  difmifs  the  meeting  as  illegal.     This  was  eafily  ac- 

great  vehemence.  complifhed,  as  the  citizens  had  not  been  unanimous 

There  was  indeed  fomething  extremely  aukward  in  with  regard  to  it,  and  no  meafures  were  taken  for  its 

the   decree  about  the  re-election  of  two-thirds  of  the  protection, 


Convention.  The  body  might  if  necefTary,  have  con- 
tinued its  own  exiftence  for  fome  time  longer,  or  it 
might  have  difmifled  one-third  of  its  number  by  ballot 
or  otherwife,  and  allowed  a  new  election  only  to  that 
extent;  but  a  compulfory  election  was  an  abfurdity  fo 
new,  and  fo  obvious,  that  it  gave  their  antagonists  eve 


Notwithftanding  this  firft  advantage  on  the  fide  of 
the  Convention,  the  fections  regarded  its  power  with 
contempt,  and  imagined  themfelves  fecure  of  ultimate 
fuccefs.  In  every  political  conteft  that  had  hitherto 
occurred  fince  the  commencement  of  the  revolution,  the 
immenfe  population   of  the  capital  had  given  a  de- 


ry  advantage  againft  them.    Accordingly,  at  the  meet-    cifive  fuperiority  to  the  faction  whofe  fide  it  efpouf- 


ings  of  the  fections  of  Paris,  the  laws  for  the  re-election 
were  rejected  with  contempt,  and  their  abfurdity  de- 
monstrated with  much  acrimony.  In  confequence  of 
the  debates  which  took  place  at  thefe  meetings,  the 
minds  of  men  were  gradually  inflamed,  and  it  became 
obvious  that  a  political  convulfion  approached.  On 
the  one  fide,  the  Convention  took  care  to  publifh  daily 
the  approbation  of  the  decrees,  along  with  the  confti- 
tution, by  the  majority  of  the  primary  affemblies,  by 
molt  of  which  the  two  had  been  confounded  and  ac- 
cepted in  the  grcfs.  Its  committees  alfo  called  in  the 
2id  of  the  troops  of  the  line  for  its  protection.     On 


ed.  The  citizens  alfo  regarded  with  indifference  the 
armed  force  with  which  the  Convention  had  furround- 
ed  itfelf,  from  a  notion,  which  they  fondly  entertain- 
ed, that  the  military  would  in  no  cafe  be  brought  to 
act  againft  the  people.  It  would  appear  that  the  Con- 
vention itfelf  entertained  fome  jealoufy  upon  this  head, 
and  did  not  account  itfelf  entirely  fafe  under  the  pro- 
tection of  the  foldiers.  On  this  occafion,  therefore,  it 
had  recourfe  to  a  new  ally,  and  befought  the  aid  of 
thofe  very  Jacobins  whom  it  had  almoft  crufiied  on  the 
24th  of  May.  The  members  of  the  Convention  were 
odious  to  the  fections  of  Paris,  on  account  of  their  par 
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the  other  hand,  the  language  of  the  fections  became  ticipation  in  the  revolutionary  crimes  and  meafures  of 
every  day  more  violent.  The  whole  Convention  was  Robefpierre  ;  but  this  very  circumftance  endeared  them 
reprefented  as  a  band  of  tyrants  and  of  murderers,  the  to  the  Jacobins,  whofe  character  it  was  to  imagine  that 
aflociates  of  all  the  cruelty  of  Robefpierre  and  the  they  had  never  enough  of  war  abroad  or  of  revolution 
Mountain  party.  It  was  even  propofed  to  bring  to  at  home.  It  was  eafy  therefore  to  bring  about  a  re- 
trial every  individual  member  of  the  afTembly  before  a  conciliation  between  the  Convention  and  thefe  men. 
new  revolutionary  tribunal,  and  to  punifh  him  accord-  Several  hundreds  of  them  were  difmifled  from  the  pri- 
ing  to  his  demerits.  fons,  where  they  had  been  confined  fince  the  two  laft 
For  fome  time  much  anxiety  prevailed  on  both  fides,  infurrections,  and  they  were  now  put  in  requifition  to 
Numerous  deputations  were  repeatedly  fent  from  the  defend  the  legiflative  body. 

fections  to  the  Convention  to  remonftrate  againft  the  When  the  fe&ions  of  Paris  beheld  the  Convention 

furrounded 
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French  furronnded  by  tbofe  Jacobins  who  bad  been  the  unre- 
:vohition  leni.ir,g  agents  of  the  government  of  Robefpierre,  and 
1795-  who  were  now  denominated  terrorijls  and  men  of  blood, 
their  ardour  for  aftion  became  unbounded.  They  af- 
fembled  in  arms  at  their  different  fections  on  the  12th 
Vendemaire  (October  4th)  ;  but  they  do  not  feem  to 
have  aired  with   much  concert,  or  upon  any  well  di 
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and  irregular  affemblages  of  men,  foon  began  to  render 
the  conduct  of  the  fections  undecided  and  weak. 

The  conventional  committees,  during  the  night  of  the 
1 2th  Vendemaire  (October  4th),  difmifled  Generals 
Menou,  Raffet,  and  fome  others,  from  their  ftations, 
and  gave  the  command  of  the  troops  to  Barras.  He 
immediately  collected   around  him  a   variety  of  able 
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gefted  plan  of  operations.     The  general  defign  of  their  officers,  among  whom  we  find  the  names  of  Generals 

leaders  was  to  feize  the  members  of  the  Convention,  and  Brune  and  Bonaparte.     With  their  affiftance  he  began, 

imprifon  them  in  the  church  of  the  Quatre  Nations  till  to  provide  for  a  moft  vigorous  defence.     Troops  with 

they  could  be  brought  to  trial.      As  this  would  occa-  cannon  were  ftationed  in  all  the  avenues  leading 


fion  a  vacancy  or  interregnum  in  the  government  it  was 
refolved  that  all  affairs  ihould  be  conducted  by  commit- 
tees  of  the  fecliont,  till  a  new  legislature  could  be  elect- 
ed. General  Miranda,  a  Spaniard,  a  native  of  the  Car- 
raccas  in  South  America,  who  had  ferved  in  the  re- 
publican armies,  was  to  be  appointed  to  the  chief  com- 
mand of  the  armed 


force  alter   the  overthrow  of  the 


g  to  the 
Thuilleries.  In  cafe  any  of  thefe  pofts  fhould  be  forced, 
mafked  batteries  were  planted  in  more  retired  filiati- 
ons. Nor  was  this  all;  meafures  were  taken  for  con- 
veying the  public  magazines  of  provifions  and  military 
ftores  to  St  Cloud,  whither  the  Convention  prepared 
to  retreat  if  they  fhould  fuffer  a  defeat  at  Paris. 

On  the  13th  Vendemaire  (October  5th)  from  which 


Convention  This  man,  in  his  eagernefs  for  preferment,  the  infurrection  was  afterwards  named,  both  parties  re- 
had  alternately  courted  all  parties,  and  he  now  feems  to  mained  for  many  hours  upon  the  defenfive.  At  laft,  a- 
have  joined  the  Parifians  upon  the  fuppofition  of  their  bout  three  o'clock  in  the  afternoon,  General  Danican 
being  the  ftrongeft.  As  he  entertained  fome  doubts  made  advances  to  an  accommodation  by  a  letter  to  the 
of  their  fuccefs,  however,  he  adopted  the  crooked  and  committee  of  public  fafety  ;  in  which  he  ftated,  that  the 
timid  policy  of  avoiding  the  ftorm  by  retiring  from  the  only  caufe  on  account  of  which  the  citizens  had  taken 
city  till  the  combat  fhould  be  finilhed,  refolving  to  re-  arms  was  the  dread  of  a  maffacre  being  intended  by  the 
turn  immediately  on  its  conclufion  to  fhare  the  rewards  armed  terrorifts  who  furrounded  the  Convention,  and 
and  the  triumph  of  victory.  that  if  thefe  men  were  removed,  tranquillity  would  im- 
The  Convention  in  the  mean  time,  refolved  to  ftrike  mediately  be  re-eftablifhed.  A  civil  meffage  was  re- 
the  firft  blow.     For  this  purpofe  they  fent  General  Me-  turned  ;  but  the  Jacobin  party  in  the  Convention,  being 


nou  to  the  fection  of  Le  Pelletier  to  difperfe  the  citizens, 
whofe  greateft  force  was  aiTembled  there.     But  this  of- 


LaVendee  to  act  as  their  military  leader.  It 
would  appear,  however,  that  this  officer,  from  the  mo- 
ment that  he  ailumed  the  command,  began  to  defpair 
of  the  caufe  of  the  fections.  He  found  them  totally 
deftitute  of  cannon,  whereas  the  Convention  was  fur- 
rounded  by  regular  troops  and  a  numerous  artillery. 
This  inequality  in  point  of  weapons  appears  to  have  been 


now  more  confident  of  victory,  and  wifhing  to  ftrengthen 
themfelves  by  the  defeat  and  punifhment  of  their  anta- 
ficer,  difliking  the  fervice  which  he  was  employed  to     gonifts,  it  was  refolved   that  the  difpute  fhould  be  de-       2,g, 
perform,  inftead  of  proceeding  to  action,  began  to  ne-     cided  by  arms.     It  is  not  correctly   known  how  the  Subdues 
gociate  with  the  leaders  of  the  fections,  and  fpent  the     conteft  commenced,  but  the  armed  Jacobins  are  mod  the  citizens. 
evening  of  this  day  in  fruitlefs  conferences.     The  fee-    generally  underftood  to  have  begun  the  attack.     The  o£  1>aris- 
tions  on  their  fide  appointed  General  Danican,  who     citizens  on  the  fouthern  fide  of  the  river  attempted  to 
had  diftinguifhed  himfelf  in  the  war  againft  the  Royal-    reach  the  Convention  by  the  Quay  de  Voltaire,  but 

were  fpeedily  repulfed  by  the  conventional  cannon  ;  but 
on  the  northern  fide  of  the  river,  near  the  Convention, 
the  combat  was  extremely  obftinate.     The  cannon  were 
repeatedly  feized  by  the   citizens,  and  repeatedly  reta- 
ken by  the   troops  and  the  armed  Jacobins.     It  was 
not  till  after  a  conteft  of  four  hours   that  the  fections 
were  repulfed  and  driven  to  the  poft  of  St  Roch.     This 
confidere'd  by  him*  as  a  fufficient  reafon  for  avoiding  an    poft  was   alio  taken  after  great  (laughter,  and  the  fee- 
engagement.     Occupied  in  vifiting   and  arranging  the     tions  were  driven  to  their  head  quarters  at  the  fection 
different  pofts,  he  was  unacquainted  with  the  difaffec-    of  Le  Pelletier.     After  a  ihort  interval  they  were  pur- 
tion  of  the  conventional  generals.  He  therefore  thought    fued  thither  by  the  troops  of  the  Convention,  who  by 
he  had  done  much  when  he  had  prevented  bloodfhed  for    midnight  were  mafters  of  the  whole  city, 
another  day,  and  thus  the  favourable  moment  for  at-         This    infurrection    was   afcribed    by    the   victorious 
tack  was  loft.     Whether  the  fections  would  have  been    party  to    the   exertions    of   the    Royalifts.     It    is    no 
fuccefsful  had  they  been  inftantly  led  to  battle  on  this    doubt   true,  that   by  this   time   Royalty   was   become 
important  occafion,  cannot  now  be  known.     Though    lefs  unpopular  even  among  the  rabble  of  France  than 
the  fuperior  officers  of  the  Convention  were  unfaithful,    the    extreme  of   Republicanifm,    as   it  had   appeared 
yet  the  fubalterns  and  the  troops  in  general  mrght  have    in   the    conduct  of   the  Mountain    party.     It  is  alfo 
ftood  firm,  confirmed  as  they  were  by  the  perfuafion  of    probable,  that  the  Royalifts  mingled  in  a  conteft  that 
their  Jacobin  auxiliaries.     Even  in  this  cafe,  however,    had   the    overthrow   of  the   prefent    Convention    for 
the  fate  of  a  battle  might  have  at  leaft  been  doubtful,    its   object ;    but  the  infurgents   in  general  feem  nei- 
The  battalions  of  Paris  were  very  numerous,  their  con-    ther  to  have  avowed  nor  entertained  any  farther  view       237 
tempt  of  danger  was  great,  and  their  ardour  unbound-    than  the  difarming  of  the  Jacobins,  and  the  obtaining  Mountain 
ed.     The  mere  polTeffion  of  cannon  might  not  in  a  con-    an  immediate  election  of  new  reprefentatives.     The  fai-  "frty'  jf 
left  againft  fuch  men  have  afforded  fecurity  to  the  Con-    lure  of  the  attempt  had  the  effect  of  placing  the  Moun-  violent  Ja- 
vention.     But  the  firft  moments  of  popular  enthufiafm    tan  party  once  more  at  the  head  of  the  ftate.     This  cobins, 
were  fuffered  to  pafs  away,  and  that  diftruft  and  dilTen-    party  at  firft  thought  of  adjourning  the  new  conftitu-  again  at 

fion,  which  delay  never  fails  to  introduce  among  great    tion,  and  of  renewing  all  the  terrors  of  the  revolution-  *e  *fad  oS: 
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French     ary  government.     This  project,  however,  was  oppofed    of  Cambaceres,  a  man  of  confiderable  eminence,  ap-     French 
Revolution  " 
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peared  along  with  that  of  Carnot  in  the  lift  of  candi-  Revolutio» 
dates  voted  by  the  Council  of  Five  Hundred.  \^?~-^/ 

The  republican  government  that  was  now  attempted       340 
to  be  eftabliihed  promifed  little  tranquillity  to  the  na-  Newgo- 
tion.     This  great  misfortune  attended  it,  that  the  chief  vernment 
offices  in  the  ftate  were  intrufted  to  men  who  were  dif-  f °  V0?*' 
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in  the  Convention  with  fo  much  vehemence  and  ability 
by  Thibaudeau,  that  it  was  renounced.  Indeed  it  was 
become  unneceiTary  to  the  fafety  or  afcendency  of  the 
men  who  propofed  it,  as  the  decrees  for  the  re-elec- 
tion of  two-thirds  of  the  Convention  enabled  them  to 
retain  the  full  pofTeffion  of  their  power.  A  few  mem- 
bers of  the  moderate  party,  fuch  as  Boifly  D'Anglas,  liked  by  the  people.  The  members  of  the  Executive 
Languinais,  and  Le  Sage,  were  elected  by  almoft  every  Directory,  with  the  exception  of  Reveillere  Lepaux, 
place  in  France,  though  they  could  only  fit  for  one  had  always  belonged  to  the  Mountain  or  mod  violent 
place.  Hence  the  Convention  itfelf  had  the  re-election  of  Jacobin  party.  As  they  now  owed  their  power  to  that 
nearly  two-thirds  of  itsown  members;  and  the  Mountain  party,  they  employed  its  members  in  almoft  every  offi- 
pafty,  which  now  commanded  the  majority,  was  thus  cial  department.  The  government  was  therefore  necef- 
enabled  to  fill  the  new  legiflature  with  its  own  leaders,  farily  unpopular.  Things  might  have  been  gradually 
On  the  27th  of  Oftcber  the  Convention  terminated  altered,  indeed,  by  fucceffive  elections,  which  would 
its  fittings,  and  was  fucceeded  by  the  new  legiflature  as  in  time  bring  other  men  into  power:  But,  by  the 
appointed  by  the  Constitution.  By  its  laft  decrees,  a  forms  of  the  conftitution,  the  executive  power  was  more 
general  amnefty  was  granted  for  all  revolutionary  crimes  permanent  than  the  legiflative  body,  without  pofleffing 
and  proceedings.  From  this  amnefty,  however,  were  any  influence  over  it.  Hence  it  was  to  be  feared  that 
excepted  the  emigrants,  the  tranfported  priefts,  and  all  a  conteft  for  power  might  fpeedily  occur  between  a 
perfons  concerned  in  the  laft  infurrection  ;  {0  that  in  directory  nominated  by  the  Jacobin  party  and  the  new 
fact  it  was  merely  a  pardon  granted  by  the  Mountain  legislators  appointed  by  the  people,  in  which  the  Con- 
party  to  its  own   friends  for  all  the  excefTes  they  had  ftitution  might  fuffer  fhipvvreck ;  an  event  which  ac- 


lar. 


committed.  The  members  of  the  Convention,  who  had 
been  imprifoned  in  the  cattle  of  Ham  fince  the  Jacobin 
infurrection  in  May,  were  now  fet  at  liberty.  The 
members  of  the  revolutionary  committees,  and  other 
agents  of  Robefpierre  in  Paris  and  the  departments, 
were  all  difmiffed  from  their  prifons,  and  advanced  to 
the  moil  important  offices  under  the  new  government. 
As  foon  as  the  new  legiflature  had  divided  itfelf  into 
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tually  occurred. 

While  the  pofTeffion  of  power  continued  to  fluctuate 
in  the  manner  we  have  already  Mated,  between  the  Mo- 
derate and  the  Jacobin  or  Mountain  parties,  the  armies 
of  the  (late  were  fuifered  to  languifh  ;  but  upon  the 
credit  of  its  former  military  fuccefs,  the  Republic  was 
treated    with    refpect    by  fome    of    the   neighbouring 
powers.     On  the  10th  of  April,  a  treaty  of  peace  with  Trea  r  , 
two  councils,  it  proceeded  to  the  election  of  an  Execu-     Pruffia,  which  had  been  negociated  by  the  committees  of  the  Re- 
tive  Directory.     Here  the  genius  of  the  French  nation     through  the  medium  of  Barthelemi  the  French  refident  public  by 
for  intrigue  inftantly  displayed  itfelf.     The  Council  of    at  Bade,  was  prefented  to  the  Convention  for  ratifica-  foreign 
Five  Hundred  was  bound  to  prefent  to  the  Council  of    tion.     By  this  treaty,  it  was  ftipulated,  that  the  French  PowerSv 
Two  Hundred  and  Fifty  a  lift  of  ten  times  the  number    troops  fhould  immediately  evacuate  the  Prufiian  territo- 
of  candidates  neceftary  for  the  office.     It  fulfilled  this    ry  on  the   right  bank  of  the  Rhin«,  but  fhould  retain 
duty  in  the  following  manner.     The  majority  of  the    the  territory  belonging  to  that  power  on  the  left  bank 
Council  of  Five  Hundred  made  out  a  lift,  coniifttng  of    till  a  general  peace.     Prifoners  of  war  were  to  be  mu- 
the  five  following  perfons,  upon  whom  they  wifhed  the     tually  reftored,  and  the  commerce  of  the  two  countries 
election  ultimately   to   fall:   Sieyes,   Barras,   Rewbell,     was  to  be  placed  on  its  ancient  footing.     Meafures  were 
La  Reveillere  Lepaux,  and  Letourneur  de  la  Manche.     alfo  to  be  taken  to  remove  the  theatre  of  war  from  the 
To  complete  the  lift,  they  added  the  names  of  45  ob-    north   of  Germany  by   treaties   between   France   and 
fcure  perfons,  country  jultices,  farmers,  and  even  pea-    thofe  princes  for  whom  the  king  of  Pruffia  might  inter- 
fants.     Thus  there  was  nothing  left  to  the  Council  of    pofe. 

Ancients  but  the  mere  form  of  an  election  ;  and  from  During  the  fame  month  of  April,  the  French  Re- 
the  want  of  other  qualified  candidates,  they  were  under  public  was  acknowledged  by  the  king  of  Sweden  ;  and 
the  neceffity  of  nominating  to  the  office  of  directors  the  Baron  Stael  his  ambail'ador  was  received  at  Paris  with 
five  perfons  at  the  head  of  the  lift  prefented  by  the  great  foiemnity.  In  the  month  of  May  a  fecond  treaty 
Council  of  Five  Hundred.  The  crafty  Sieyes,  how-  with  Pruffia  was  concluded.  It  chiefly  regarded  the 
ever,  who  had  been  the  advifer  of  all  parties,  but  the  line  of  neutrality.  It  is  worthy  of  remark,  that  thefe 
oftenfible  agent  of  none,  did  not  yet  think  fit  to  ven«  treaties  contained  fecret  articles  which  were  to  be  re- 
vealed only  to  a  felect  committee.  By  authoriiing  this 
mode  of  procedure,  the  Convention  fufficiently  demon- 
ftrated  its  resolution,  that  no  form  of  popular  govern- 
ment to  be  adopted  in  France  fhould  Hand  in  the  way 


ture  upon  the  pofTeffion  of  power.  He  had  disapprov- 
ed of  the  conftitution  which  was  now  put  in  force, 
and  had  even  framed  one  of  his  own  in  oppofition  to  it, 
which,  however,  was  rejected  by  the  Convention. 


moft  remarkable  circumftance  in  his  plan  of  government  of  the  national  aggrandifement.     The   Swifs   cantons 

was  a  national  jury,  upon  which  he  propofed  to  confer  now  followed   the  example  of  Sweden,  and  acknow- 

the  power  of  difmiffing  from  their  offices,  without  a  ledged  the  French  Republic.     A  treaty  of  peace  with 

caufe  being  affigned,  any  of  the   public  functionaries  Spain  was  alfo  concluded  at  Bafle  on  the  22d  of  July, 

whom    they  might    account   dangerous   to    the   ftate.  France,  on  this  occafion,  relinquilhed  all  the  conquelts 

Sieyes  having  refufed   to  accept   the  office  of  director,  (lie  had  made  in  the  territory  of  that  country,  and  re- 

Carnot  was  elected  in  his  ftead.     But  on  this  occafion  ftored  the  ancient  frontier.     She  received  in  return  all 

the  Council  of  Ancients  was  treated  with  a  little,  and  the  Spanifh  part  of  the   ifland  of  St  Domingo.     The 

'  but  a  little,  more  decency  than  formerly  ;  as  the  name  Dutch  Republic  was  included  in  this  treaty;  and  France 

agreed 
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[French     agreed  to   accept  of  the  king  of  Spain's  mediation  in 
^volution  favour  of  Portugal  and  the  Italian  princes. 

On  the  9th  of  June,  the  Dauphin,  fon  of  the  unfor- 
tunate Louis  XVI.  died  in  the  prifon  of  the  Temple, 
where  he  had  been  confined,  along  with  his  fifter,  fince 
the  executions  of  his  father,  mother,  and  aunt.  His 
death,  which  was  probably  produced  by  difeafes  arifing 
from  long  confinement,  if  not  by  more  unjuftifkble 
means,  excited  in  the  French  nation  fuch  a  degree  of  in- 
tereft  in  favour  of  his  family,  that  the  Convention  found 
it  neceffary  to  liberate  his  fifter  from  imprifonment.  The  . 
committee  of  public  fafety  propofed  to  the  Emperor  to 
exchange  this  princefs  for  the  members  of  the  Conven- 
tion whom  Dumourier had  deliveredup  to  Auftria,  along 
with  two  ambafiadors,  Semonville  and  Maret,  who  had 
been  feized  on  their  way  to  Turkey.  This  propofal  was 
accepted,  and  the  exchange  took  place  at  Bafle  in  Swit- 
zerland. 

On  the  fide  of  Britain  the  war  maintained  its  former 
character.  The  Britifh  retained  their  fuperiority  by 
fea,  and  were  unfortunate  in  their  efforts  on  the  conti- 
nent. On  the  14th  of  March  the  Britifh  fleet  in  the 
Mediterranean,  under  Admiral  Hotham,  engaged  the 
French  fleer,  and  took  two  fail  of  the  line,  the  Ca-Ira 
and  the  Cenfeur ;  but  as  the  French  fleet,  four  days 
before  the  engagement,  had  captured  the  Berwick,  a 
Britifh  fhip  of  the  line,  when  detached  from  the  fleet, 
and  as  the  Uluftrious,  another  Britifh  fhip  of  the  line, 
was  fo  feverely  injured  in  the  action  that  flie  run  afhore 
and  was  loft  at  Avenza,  the  fubftantial  lofs  on  both 
fides  was  nearly  equal.  On  the  23d  of  June  another 
Britifh  fleet  under  Lord  Bridport  attacked  the  French 
ofT  Port  L'Orient,  and  took  three  fhips  of  the  line,  the 
reft  of  the  fleet  efcaping  into  that  port. 

This  evident  fuperiority  of  the  Britifh  fleet  in  every 
conteft,  induced  the  government  to  take  advantage 
of  the  command  which  it  had  of  the  fea,  to  give  afllft- 
ance  to  the  French  Royalifts  in  the  weftern  depart- 
ments. Thefe  Royalifts,  hitherto  unaffifted  by  foreign 
powers,  had  by  repeated  defeats,  been  reduced  very 
low.  The  Convention  had  at  laft  offered  them  a  trea- 
ty, which  was  accepted  and  figned  at  Nantes  on  the 
3d  of  March,  on  the  one  fide  by  deputies  from  the 
Convention,  and  on  the  other  by  Charette,  Sapineau, 
and  other  chiefs  of  the  infurgents  of  La  Vendee,  and 
by  Cormartin,  as  reprefenting  the  party  called  Ghouans 
or  Night  Owls.  Stofflet,  another  chief,  held  out  for 
fome  weeks  longer ;  but  at  laft,  on  the  20th  of  April, 
he  too  was  under  the  neceffity  of  fubmitting  by  treaty 
to  the  Republic. 

In  a  Ihort  time,  however,  the  hopes  of  the  Royalifts 
were  revived  by  the  countenance  of  the  Britifh  govern- 
ment, and  thefe  treaties  were  ill  obferved.  In  the  be- 
ginning of  June  the  Britifh  expedition  was  ready  to 
fail  for  the  French  coaft.  The  troops  to  be  employed 
confifted  of  emigrants  in  the  pay  of  Great  Britain,  and 
many  of  them  had  been  prifoners  of  war,  who  now 
agreed  to  join  the  royal  caufe.  The  command  during 
the  voyage,  and  the  {election  of  the  place  of  landing, 
were  intrufted  to  the  Count  D'Hervilly.  The  com- 
mand on  fhore  was  given  to  Puifaye,  who  had  been  em- 
ployed under  the  Girondifts  in  the  military  fervice  of 
the  Republic,  but  had  now  become  a  royalift.  The 
Count  de  Sombreuil  was  afterwards  fent  to  join  them 
with  a  (mall  reinforcement. 
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On  the  25th  of  June  the  expedition  arrived  in  the     French 
Bay  of  Quiberon,  and  on   the    27th    2500  emigrants  Revolution 
made  good  their  landing,  after  diiperfing  a  fmall  party 
of  republican  troops.     The  emigrant  army  foon  after 
diftributed  itfeif  into  cantonments  along  the  fhore,  and 
gave  arms  to  the  inhabitants  of  the   country,  who  ap- 
peared to  receive  them  with  joy. '   It  was  foon  found, 
however,  that  the  Chouans,  though  well  qualified  for  a 
defultory  warfare,  could  not  be  of  much  ufe  to  regular 
troops.     They  had  little  fubordination.     They   were 
eafily  difperfed,  and  never  fought  unlefs   every  advan- 
tage was  on  their  fide.     When  it  was  found  that  their 
unfteady  aid  could  not  be  depended  on,  a  refolution  was. 
taken  to  withdraw  the  emigrant  army  within  the  pe- 
ninfula  of  Quiberon.     The  fort  of  that  name  was  ta- 
ken on  the  3d  of  July.     Its  garrifon  confifted  of  five  or 
fix  hundred  men,  and  it  was  now  occupied  by  the  emi- 
grants.    A  republican  army,  in  the  mean  time,  under 
General  Hoche,  advanced,  and  attacked  all  the  pofts 
that  had  been  left  without  the  peninfula.     Thefe  were 
fpeedily  taken.     The  emigrants  and  Chouans  efcaped 
into  the  boats  of  the  Britifh   fleet,  or  fled  under  the 
cannon  of  the  fort  of  Quiberon.     The  republicans  then 
began  to  conftruct  formidable  works  on  the  heights  of 
St  Barbe,  at  the  entrance  of  the  peninfula.     To  pre- 
vent their  operations,  a  fally  was  made  from  the  fort  on 
the  7th  of  July  ;  but   without  fuccefs.     On  the  15th, 
another  fally  was   attempted  in  greater  force.     The 
whole  troops    in    the    peninfula   amounted    to    about 
12,000,  including  Chouans.     Out   of  thefe  a  detach- 
ment of  5000  was  fent  to  attack  the  heights  of  St 
Barbe.     The    republicans    were    entrenched  in   three 
camps.     The  two  firft  of  thefe  were  eafily  taken,  and 
the  detachment  prefTed  eagerly  forward  to  attack  the 
third.     But  here  a  mafked  battery  opened  upon  them 
with  grape  fhot.     A  dreadful  carnage  enfued  ;  and  ve- 
ry few  of  the  detachment  could  have  efcaped,  had  not 
the  fire  of  the  Britifh  fhips  foon  compelled  the  repub- 
licans to  defift  from  the  purfuit.  44- 

It  now  became  obvious  that  the  expedition  muft  ul-  its  failure* 
timately  fail.  Defertion  became  extremely  common 
among  the  emigrants.  Thofe  men  in  particular  who 
had  been  prifoners  of  war,  and  received  their  liberty  on 
condition  of  joining  the  expedition,  feized  every  oppor- 
tunity of  going  over  to  their  countrymen  ;  and  a  cor- 
refpondence  feems  even  to  have  been  eftablifhed  be- 
tween the  republicans  and  the  difcontented  troops  in 
the  fort  of  Quiberon.  On  the  evening  of  the  20th  of 
July  the  weather  was  extremely  tempeftuous,  which 
produced  a  fatal  fecurity  in  the  emigrant  army.  Suf- 
picious  patroles  were  remarked  ;  but  as  they  repeated 
the  watchword  for  the  night,  they  were  allowed  to- 
pafs.  The  republican  troops  were  conducted  in  filence 
along  an  unguarded  quarter  of  the  fhore,  till  they  were 
enabled  to  furprife  one  of  the  pofts  of  the  garrifon,. 
where  they  found  the  artillery  men  faft  afleep.  Their 
matches  were  feized,  and  the  lanthorn  intended  to  give 
the  alarm  to  the  Britifh  fleet  was  extinguifhed.  The 
fort  was  fpeedily  in  confufion.  Some  regiments  threw 
away  their  arms,  and  went  over  to  the  republicans ; 
others  even  malTacred  their  own  officers.  A  consider- 
able number,  however,  maintained  a  violent  conflict  for 
fome  time  before  they  furrendered.  Puifaye  efcaped 
on  board  the  fleet.  The  Count  de  Sombreuil  was  ta- 
ken ;  and  this  accomplifhed  young  man  was  foon  after 

put 
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French     put  to  death,  along  with  the  other  emigrant  officers  but  the  negociations  were  broken  off  in  confequence  of    French 

Revolution  anc|  a\\  tfie  Chouans  that  were  found  in  the  fort.     The  the  reverfe  of  fortune  now  experienced  by  the  French.   Revolution 

vj!*-^^,  bilhop   of  Dol  was  alfo  put  to  death,  with  his  clergy         The  Directory,  however,  refolved   to  continue  the      I7^' 

who  accompanied  him  ;  but  many  of  the  private  fol-  war  with  vigour,  and  vaft  preparations  for  the  approach* 

diers  of  the  emigrant  army  made  their  peace  with  the  ing  campaign    were   made   during    the   winter.     The 

republicans,  by  pretending  they  had  been  compelled  to  Mountain  party   being  once  more   poiTeffed  of  power, 

engage  in  the  expedition.  its  members  exerted  themfelves  with  their  ufual  energy. 

The  Britifh  fleet,  with  tranfports  and  troops,  ftill  ho-  Such,  however,  was  the  turbulent   character  of  thefe 

vered  upon  the  French  coaft,  and  made  an  unfuccefsful  men,  that  they  could  not  long  fubmit  peaceably  to  any 

attempt  upon  the  ifland  of  Noirmontier.      In  confe-  government,  and  foon  became  weary  of  that  Directory 

quence  of  the  feafon  of  the  year,  however,  it  returned  whom    they   themfelves   had   eftablifhed.     They  held 

home   in   December,  after  evacuating   a  fmall   ifland  clubs  in  all  quarters,  and  were  continually   disturbing 

called  L'J/le  Dieu,  which  the  troops  had  for  fome  time  the  public   tranquillity.     For  fome   time  the  govern- 

a46       occupied.  ment  fuppotfed   them.     The   Parifians,  after  the  5th 

SuccefTesof      On  the  fide  of  Germany  the  fortrefs  of  Luxembourg  O&ober,  no   longer  dared  to  avow  openly  their  dif- 

the  French  furrendered  on  the  7th  of  June,  after  having  been  in  a  like  to  the  Jacobins ;  but  they  were  underftood  to  ex- 

"    "  ftate  of  blockade  fince  the  preceding  campaign.     The  prefs  this  fentiment  by  wearing  green  filk  cravats,  and 

French  were  now  in  poffeffion  of  the  whole  left  bank  by  applauding  with  much  vehemence  at  the  public  fpec-  249 
of  the  Rhine  excepting  the  city  of  Mentz,  which  they  tacles  the  air  called  Le  Rcveil  du  Peuple.  The  Direc-  Ridiculouj 
attacked  in  vain,  becaufe  the  Auftrians  could  at  all  tory  now  prohibited,  by  an  edict,  as  tokens  of  royalifm,  condu<a  °£ 
times  throw  fuccours  into  it  from  Fort  Caifel  on  the  the  wearing  of  green  cravats,  or  the  performing  at  any  r16  Dire<> 
oppofite  bank  of  the  river.  Finding  the  capture  of  of  the  theatres  the  air  now  mentioned,  though  the  fen- 
Mentz  impoffible  in  thefe  circumftances,  the  French  re-  timents  it  contained  were  entirely  republican.  The  Di- 
folved  to  crofs  the  Rhine,  to  inveft  the  city  on  all  fides,  rectory  alfo  ordered  in  its  ftead,  that  the  Marfeillois 
The  enterprife,  however,  was  delayed  for  fome  time,  hymn,  and  other  popular  fongs,  lhould  be  performed 
till  the  remit  of  the  Britifh  expedition  to  Quiberon  every  evening  at  all  the  theatres.  The  Parifians  fhew- 
fhould  appear.  In  the  month  of  Auguft,  General  ed  their  difapprobation  of  the  Directory  by  maintain- 
Jourdan  forced  the  paffage  of  the  Rhine  at  DufTeldorf,  ing  a  profound  filence  during  the  performance  of  thefe 
at  the  head  of  what  was  called  the  army  of  the  Sambre  fongs,  which  had  never  failed  till  that  period  to  excite 
and  Meufe.  After  driving  before  him  three  Auftrian  burfts  of  applaufe.  The  Directory  fcon  became  afham- 
pofts  upon  the  Lahn,  he  croffed  the  Mein,  and  com-  ed  of  this  ridiculous  conteft,  and  in  a  few  weeks  re- 
pletely  invefted  Mentz  and  Caifel.  Pichegru,  in  the  called  their  edicl:.  Indeed  they  found  it  impoffible  to 
mean  time,  croffed  the  river,  with  the  army  of  the  give  countenance  for  any  long  period  to  the  reitlefs 
Rhine  and  Mofelle,  near  Manheim,  of  which  city  he  and  innovating  fpirit  of  the  Jacobins,  who  continually 
immediately  took  poffeffion.  But  the  French  generals  vvifhed  and  attempted  to  return  to  revolutionary,  that 
foon  found  their  forces  inadequate  to  the  undertaking  in  is,  to  violent  meafures  againft  their  antagonifts.  In  the 
which  they  were  engaged.  A  confiderable  detachment  fouth,  in  particular,  the  prefent  fupremacy  of  the  Jac-o- 
of  Pichegru's  army,  after  driving  the  Auftrians  under  bins  produced  very  pernicious  effecls.  Freron,  who  had 
General  Wurmfer  from  a  poll  of  fome  importance,  be-  deferted  them  after  the  death  of  Robefpierre,  and  be- 
gan to  plunder,  and  went  into  confufion.  The  Auftrians  came  one  of  their  moft  violent  adverfaties,  thought  fit 
being  informed  of  this  circumftance,  returned  to  the  to  return  to  their  party  before  the  5th  October,  and 
charge,  and  defeated  the  French.  General  Clairfait  was  fent  to  Toulon  with  full  powers  of  adminiftra- 
alfo,  having  violated  the  line  of  neutrality,  came  upon  tion.  Here  he  difmi-fled  the  municipality  that  had  been 
the  rear  of  Jourdan's  army,  and  took  a  confiderable  elected  by  the  people,  reftored  the  Jacobin  clubs,  and 
part  of  his  artillery.  Both  the  French  generals  now  proceeded  to  imprifon  all  fufpedted  perfons  as  in  the 
retreated.  Jourdan  was  rapidly  purfued  by  Clairfait  days  of  Robefpierre.  Thefe  meafures  produced  a  vio- 
till  he  returned  to  Duffeldorf,  where  he  maintained  his  lent  reaction  on  the  part  of  the  enemies  of  the  Jaco- 
ground.  Pichegru  recroffed  the  Rhine  near  Manheim,  bins.  Affaffinations  became  frequent,  and  many  perfons 
leaving  a  garrifon  of  8000  men  in  that  city.  The  Auf-  began  to  leave  the  country.  The  directory  was  alarm- 
trians  advanced  in  all  directions.  Manheim  was  taken  ed  by  the  many  complaints  againft  the  Jacobins  or  ter- 
after  a  vigorous  fiege.  The  French  were  driven  from  rorifts  that  came  from  all  quarters,  and  refolved  to  aim 
the  neighbourhood  of  Mentz.  The  Palatinate  became  at  popularity  by  deferting  a  fet  of  men  who  could  not 
the  theatre  of  war,  and  the  Auftrians  feized  the  coun-  be  prevailed  upon  to  act  with  moderation.  Freron 
try  called  the  Hundfruck,  fouth  of  the  Rhine  as  far  as  was  recalled  from  Toulon,  and  more  manageable  men 
Landau  and  Treves.  After  various  engagements,  in  were  fought  out  to  replace  the  more  violent  Jacobins, 
which  little  more  ground  was  loft  or  won,  the  two  par-  who  were  in  general  difmiffed  from  the  fervice  of  go- 
ties  entered  into  an  armiftice  for  three  months.  vernment.  2^0 

On  the  28th  of  Auguft  a  treaty  of  peace  was  con-        The  Directory  proceeded  farther,  and  acknowledged,  Meafures 

eluded  between  the  French   Republic  and  the  Land-  by   a  public  refolution,  that  its  confidence  had  been  taken  a- 

grave  of  Heffe  Caifel,  on  condition  that  he  fhould  lend  abufed.     The  minifter  of  police  was  ordered  to  remove  faiIT. 

no  more  troops  to  Great  Britain  for  the  profecution  of  from  Paris  the  members  of  former  revolutionary  tribu-  ^aco 

the  war.     It  is  not  a  little  Angular,  that  peace   was  nals,  and  others  who  now  adted  as  leaders  of  the  Jaco- 

concluded  with  the  Elector  of  Hanover  at  this  period  bins,  or  anarchifts  as  they  were  called.     A   body  of 

upon  fimilar  terms.     The  Duke  of  Wirtemberg,  and  troops,  amounting  to  10,000  men,  called  the  legion  of 

ibme  other  princes  of  the  empire,  alfo  began  to  treat;  polict,  that  had  a&ed  againft  the  Parifians  on  the  5th 

October, 
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nch  October,  and  was  now  devoted  to  the  Jacobins,  was 
■biution  ordered  by  the  Directory,  with  the  authority  of  the  le- 
s.  ^w  g'flatt""e,  to  join  the  armies  on  the  frontiers.  Thefe 
men  refufed  to  obey  the  order ;  but  they  were  reduced 
to  fubmiffion  by  fome  troops  that  had  been  brought  to 
the  neighbourhood  to  provide  againft  fuch  an  event. 
The  more  violent  Jacobins  were  enraged,  but  not  inti- 
midated, by  thefe  meafures,  and  began  to  organize  a 
plot  for  the  overthrow  of  the  Directory  and  of  the  ma- 
jority of  the  councils,  who  had  now  deferted  them. 
They  were  not  prepared  for  action,  however,  before  the 
month  of  May,  and  by  that  time  their  defigns  were 
difcovered  and  counteracted.  On  the  10th  of  that 
month  the  guards  were  increafed,  and  bodies  of  cavalry 
ftationed  around  the  Luxembourg  and  the  Thuilleries. 
The  Directory  at  the  fame  time  informed  the  Council 
of  Five  Hundred,  by  a  meffage,  that  a  dreadful  confpi- 
racy  was  prepared  to  bur  ft  forth  on  the  following  morn- 
ing. At  the  found  of  the  morning  bell,  which  is  eve- 
ry day  rung,  the  confpirators  were  to  proceed  in  fmall 
parties  of  three  or  four  men  to  the  houfes  of  fuch  per- 
sons as  they  had  marked  out  for  deftruction.  After 
afTaffinating  thofe  perfons,  the  whole  parties  were  to 
unite,  and  to  act  againft  the  Directory,  whofe  guard 
they  apprehended  they  could  eafily  overpower.  The 
confpirators  had  appointed  a  new  Directory  and  a  new 
legiflature,  to  confift  of  the  mod  violent  of  their  own 
party.  Among  the  leaders  of  this  confpiracy,  who  were 
now  arrefted  by  order  of  the  Directory,  was  Drouet 
the  poftmafter  of  Varennes,  whom  we  formerly  men- 
tioned as  having  arrefted  the  unfortunate  Louis  XVI. 
when  attempting  to  efcape  to  the  frontiers.  Along 
with  him  were  Babeuf,  Antonelle,  Pelletier,  Gaudet, 
Julien,  General  Roffignoi,  Germain,  D'Arthe,  Laigne- 
lot,  and  Amar,  who  had  been  a  member  of  the  com- 
mittee of  general  fafety  along  with  Robefpierre.  Va- 
dier  and  Robert  Lindet  were  alfo  engaged  in  the  con- 
fpiracy, but  they  made  their  efcape.  Drouet  alfo  efca- 
ped  by  the  connivance  of  the  Directory,  as  was  gene- 
rally underftood;  but  the  reft  of  the  confpirators  were 
removed  for  trial  to  the  high  national  court  at  Ven- 
dome,  where  they  were  condemned.  At  the  period  of 
their  removal  thither,  a  new  attempt  was  made  by  their 
party  for  their  refcue.  About  600  men  entered  the 
camp  at  Grenelle  near  Paris,  and  endeavoured  to  pre- 
vail with  the  foldiers  to  join  them  in  an  infurrection. 
This  attempt  was  altogether  unfuccefsful.  A  few  of 
the  infurgents  were  killed,  and  the  reft  fled. 

The  defeats  of  the  Jacobins,  and  the  difcredit  un- 
der which  they  were  again  brought,  encouraged  the 
moderate  party  in  the  two  legislative  councils  to  at- 
tempt to  repeal  the  laft  decrees  of  the  Convention, 
which  had  at  once  granted  them  an  amnefty,  and  con- 
firmed all  the  laws  which,  by  conhTcating  the  property 
of  emigrants,  excluded  their  relations  from  the  fuccef- 
fion.  The  difcuffion  lafted  many  days  ;  but  the  refult 
was,  that  the  law  with  regard  to  emigrants  remained  on 
the  former  footing  ;  and  the  only  point  which  the  mo- 
derate party  were  yet  able  to  carry  was  a  modification 
of  the  decree  to  this  extent,  that  thofe  terrorifts  were 
declared  incapable  of  holding  public  offices  who  owed 
. \%s%       their  fafety  to  the  amnefty. 

1  trefied        The  ftate  of  the  finances  now  began  to  occupy  the 
lie  of  the  French  government  in  a  very  ferious  manner.     During 
1  .nces.      ^  g0vernrnent  of  Robefpierre,  while  the  credit  of  the 
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allignats  was  preserved  by  the  influence  of  terror,  or  by  French 
the  fale  of  the  church  lands,  and  the  property  of  erai-  Revolution 
grants,  little  attention  was  bellowed  upon  this  fubject. 
When  money  was  wanted,  more  affignats  were  fabrica- 
ted ;  and  as  few  or  no  taxes  were  demanded  from  the 
people,  no  enquiry  was  made  about  the  public  expen- 
diture. But  when  the  boundlefs  extravagance  of  the 
agents  of  government  had  loaded  the  circulation  with 
affignats  till  they  became  of  little  or  no  value,  it  became 
a  very  difficult  queftion  how  the  public  fervice  was 
hereafter  to  be  fupported.  A  new  paper  currency,  call- 
ed  refcripts,  was  firft  adopted,  Thefe  were  orders  on 
the  treafury  for  cafh,  payable  at  certain  periods.  But 
their  credit  foon  pailed  away,  as  the  treafury  had  no 
means  of  fulfilling  its  engagements.  The  Directory 
complained  very  bitterly,  in  a  meflage  to  the  Councils, 
of  its  diftreffes,  and  of  the  want  of  funds  to  carry  on 
the  approaching  campaign.  In  confequence  of  this 
meflage,  a  law  was  pafl'ed,  on  the  25th  of  March,  au- 
thorifing  the  fale  of  the  remainder  of  the  national  do- 
mains for  the  price  that  had  been  fixed  upon  them  at 
an  early  period  of  the  revolution,  amounting  to  about 
twenty-two  years  purchafe.  A  new  paper  currency, 
called  mandats,  was  to  be  received  in  payment,  But 
the  credit  of  government  was  now  gone.  The  man- 
dats  inftandy  loft  in  all  private  tranfactions  one-fourth 
of  their  value,  and  they  foon  fell  ftill  lower.  This, 
however,  produced  a  great  demand  for  national  pro- 
perty, which  was  thus  about  to  be  fold  far  below  its 
value.  To  prevent  this  effect,  the  legiflature  broke  its 
engagements,  and  decreed,  that  one-fourth  of  every  pur- 
chafe ihould  be  paid,  not  in  mandats,  but  in  cafh.  This 
decree  put  a  flop  both  to  the  fale  of  national  property 
and  to  the  circulation  of  mandats. 

Recourfe  was  next  had  to  taxation;  but  this  was 
attended  with  much  difficulty.  By  the  war,  and 
the  violent  government  of  Robefpierre,  the  French 
commerce  had  been  in  a  great  meaiure  ruined.  In- j  r,:,l0l(.;i 
duftrious  men,  who  poffefled  any  capital,  had  there  the  flou- 
fore  turned  their  attention  to  the  cultivation  oi'rifhing 
land.  Many  circumftance.s  led  to  this.  By  the  emi 
gration  of  the  nobles,  and  the  confifcation  of  the 
church  lands,  the  farmers  were  left  with  no  landlord 
but  the  government ;  which,  being  fupported  by  affig- 
nats, paid  little  attention  to  any  other  fource  of  revenue. 
Hence  they  paid  no  rent,  and  fpeedily  rofe  into  opu- 
lence. The  revolutionary  government,  which  kept  the 
inhabitants  of  the  towns  under  dreadful  bondage,  was 
fcarcely  felt  by  the  inhabitants  of  the  country,  who 
thus  enjoyed  the  advantage  of  exciting  no  fufpicion  in 
the  rulers,  and  of  paying  neither  rent  nor  taxes.  The 
law  which  declared  affignats  to  be  a  legal  tender  of  pay- 
ment, was  a  great  fource  of  profit  to  the  cultivators  of 
the  foil.  They  contrived  to  fell  the  produce  of  their 
farms  only  to  fuch  as  offered  them  ready  fpecie  ;  while, 
at  the  fame  time,  they  paid  their  rents,  where  the  land- 
lord had  not  emigrated,  in  affignats,  which  they  obtained 
at  a  trifling  price.  Hence  it  ufually  happened,  that 
while  the  tenant  enjoyed  affluence,  his  miferable  landlord 
was  reduced  to  the  neceffity  of  felling  bis  moveables  to 
buy  a  portion  of  the  grain  that  grew  upon  his  own  eftate, 
or  was  tempted  to  fell  the  eftate  itfelf,  at  an  under- 
value, to  obtain  the  means  of  emigration.  By  thefe 
and  other  circumftances,  the  whole  induftry  of  the 
French  nation  came  to  be  directed  towards  agriculture. 

F  Their 
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Their  country  was  accordingly  well  cultivated ;  but 
as  the  riches  of  agricultural  nations  are  not  eafily  fub- 
jecled  to  taxation,  the  French  Directory  now  found  it 
impoffible  to  carry  on  the  fchemes  of  ambition  and  of 
conqueft,  which  they  had  already  formed,  without  rely- 
ing for  refources  upon  the  plunder  of  the  neighbouring 
ftates,  which  fpeedily  rendered  their  armies  odious  in 
all  thofe  quarters  of  Europe  to  which  they  penetrated. 

Amidft  their  preparations  for  the  approaching  cam- 
paign, the  Directory  attempted  to  increafe  their  own 
reputation  at  home,  by  eftablifhing  what  is  called  the 
National  Inftitute  ;  which  is  a  fociety  of  men  of  letters, 
under  the  protection  of  the  government* .  Into  this  body 
were  collected  the  moil  celebrated  literary  characters  in 
the  nation  that  had  efcaped  the  fury  of  the  Mountain 
Party.  Among  thefe  were  La  Place,  Lalande,  Four- 
croy,  Bertholet,  Volney,  Dolomieu,  and  others,  well 
known  throughout  Europe.  The  firft  public  meeting 
cf  the  Inftitute  was  held,  with  great  fplendour,  on  the 
4th  of  April,  in  the  hall  of  the  Louvre,  called  the  Hall 
of  Antiques.  The  ambaffadors  of  Spain,  Pruffia,  Sweden, 
Denmark,  Holland,  America,  Tufcany,  Genoa,  and 
Geneva,  were  prefent.  The  members  of  the  Directory 
attended  in  their  robes,  and  their  prefident  made  a 
fpeech  of  installation,  declaring  the  determination  of 
the  executive  power  to  protect  and  encourage  literature 
and  the  arts.  Dufaulx,  the  prefident  of  the  Inftitute, 
replied,  in  a  fpeech  in  which  he  declared  the  refolution 
of  the  members  to  labour  to  give  luftre  to  the  republi- 
can government  by  their  talents  and  productions.  Fif- 
teen hundred  fpectators  applauded  the  fpeeches  with 
enthufiafm,  and  vainly  imagined  that  all  the  evils  of  the 
revolution  were  terminated,  and  that  their  country  was 
now  entering  upon  a  career  of  unexampled  glory  and 
profperity. 

At  this  period  the  Britifh  government  made  an 
approach  towards  a  negociation  with  France.  On  the 
8th  of  March  Mr  Wickham,  the  minifter  plenipoten- 
tiary to  the  Swifs  Cantons,  transmitted  to  Barthe- 
lemy,  ambaffador  from  the  French  Republic  to  the 
Helvetic  body,  a  note  containing  three  queftions. 
Whether  France  would  be  difpofed  to  fend  minifters  to 
a  congrefs  to  negociate  peace  with  his  Britannic  Ma- 
jefty  and  his  allies  ?  Whether  Fiance  would  be  difpofed 
to  communicate  the  general  grounds  on  which  fhe 
would  be  willing  to  conclude  peace,  that  his  Majefty 
and  his  allies  might  confider  them  in  concert  ?  and, 
laftly,  Whether  France  would  defire  to  communicate 
any  other  mode  of  accomplifhing  a  peace  ?  The  note 
concluded  with  a  promife  to  tranfmit  to  the  Britifh 
court  whatever  anfwer  fhould  be  returned  ;  but  decla- 
red, that  Mr  Wickham  was  not  authorifed  to  enter  into 
any  difcuffion  upon  thefe  fubjects. 

On  the  26th  of  the  fame  month  Barthelemy  return- 
ed an  anfwer  in  name  of  the  French  Directory.  This 
anfwer  began  by  complaining  of  infincerity  in  the  pro- 
pofal  made  by  the  Britifh  court,  feeing  its  ambaffador 
was  not  authorifed  to  negociate,  and  that  a  congrefs 
was  propofed,  which  mult  render  negociation  endlefs. 
It  proceeded  to  ftate  the  ardent  defire  of  the  Directory 
for  peace  ;  but  afferted,  that  it  could  liften  to  no  pro- 
pofal  for  giving  up  any  territory  that  had  been  declared 
by  the  conftitutional  act  to  form  a  part  of  the  Republic 
(alluding  to  the  Auftrian  Netherlands)  ;  declaring, 
however,  that  other  countries  occupied  by  the  French 


armies,  and  political  or  commercial  interefts,  might  be- 
come the  fubject  of  negociation.  Upon  thefe  points 
the  Directory  declared  its  readinefs  to  receive  reafonable 
propofals. 

To- this  anfwer  no  reply  was  fent ;  but  the  Britifh 
court  published  a  note,  of  which  copies  were  prefented 
to  the  foreign  minifters  refiding  at  London  ;  and  in  it 
the  fpirit  of  the  Directors  anfwer  was  complained  of, 
and  alfo  the  refufal  even  to  negociate  about  the  retention 
of  foreign  territory,  under  pretence  of  an  internal  regula- 
tion. It  was  added,  with  truth,  that  while  fuch  difpofi- 
tions  were  pei  lifted  in,  nothing  was  left  but  to  profecute  a 
war  equally  juft  and  neceffary ;  but  that,  when  more  pa- 
cific fentiments  fhould  be  manifefted,  his  Majefty  would 
be  ready  to  concur  with  his  allies  in  taking  meafures  for 
eftablilhing  a  juft,  honourable,  and  permanent  peace. 

The  French  Directory  had  fucceeded,  during  the 
winter,  in  reducing  the  weftern  departments  into  fub- 
jection.  The  emigrant  expedition  from  England  had 
induced  the  royalifts  once  more  to  try  the  fortune  of 
war  ;  but  after  various  defeats,  their  leaders,  Charette 
and  Siofflet,  were  taken,  and  put  to  death  on  the  29th 
of  March,  and  the  infurgents  were  fuppreffed  in  all  quar- 
ters. The  French  government  being  thus  left  without  an 
enemy  at  home,  was  enabled  to  make  great  efforts  on 
the  frontiers.  The  military  force  of  the  Republic  was  di- 
vided into  three  armies.  On  the  Lower  Rhine,  the  army 
of  the  Sambre  and  Meufe  was  chiefly  ftationed  about 
Dulfeldorf  and  Coblentz,  and  was  commanded  by  Jour- 
dan.  Moreau  commanded  the  army  of  the  Rhine  and 
Mofelle,  in  the  room  of  General  Pichegru,  who  had 
been  difmiffed  from  his  command.  This  army  was  fta- 
tioned on  the  Upper  Rhine,  and  from  Landau  to 
Treves.  The  third  and  laft  army  was  ftationed  on  the 
coaft  of  Italy,  from  Nice  towards  Genoa,  and  now  re- 
ceived  Bonaparte  as  its  commander.  The  name  and 
the  actions  of  this  man  muft  hereafter  fill  fo  large  a  fpace 
in  the  detail  of  this  eventful  period,  that  it  is  neceffary 
to  pay  fome  attention  to  his  perfonal  hiftory. 

A  Corfican  gentleman,  a  lawyer  by  profeffion,  but 
who  had  appeared  in  arms  under  the  celebrated  Paoli  in 
defence  of  the  independence  of  his  native  ifland,  was  the 
father  of  Napolone  Bonaparte.  Napolone  was  born  at 
Ajaccio  in  1767  ;  and  by  the  intereft  of  M.  de  Mar- 
boeuf,  the  French  governor  of  the  ifland,  he  was  placed 
for  his  education  at  the  celebrated  military  academy  of 
France  (Ecole  Militaire ) ',  which  has  produced  fo  many 
accomphfhed  men.  At  a  very  early  period  of  life  he 
prefented  himfelf  as  candidate  for  a  commiffion  in  the 
artillery,  and  was  fuccefsful,  being  the  12th  on  the  lift 
out  of  36  victorious  candidates.  In  confequence  of 
this  event  he  feived  two  or  three  years  in  the  French 
army  as  a  lieutenant  in  the  regiment  of  La  Fere.  Bo- 
naparte having  rifen  to  the  rank  of  captain  of  artillery, 
returned  to  Corfica  after  the  revolution,  and  was  there 
elected  lieutenant-colonel  of  a  corps  of  Corfican  na- 
tional guards.  Flere  he  formed  a  connection,  which 
had  nearly  proved  fatal  to  him,  with  General  Paoli,  the 
friend  of  his  father.  He  refented  the  treatment  which 
Paoli  received  from  Robefpierre's  government,  and  en- 
tered fo  far  into  his  interefts  as  to  write  the  remon- 
ftrance,  which  was  tranfmitted  by  the  municipality  to 
the  Convention,  againft  the  decree  which  declared  the 
general  an  enemy  to  the  Republic.  In  confequence  of 
this,  a  warrant  was  at  one  time  ifTued  for  his  arreft  by 
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the  commiffioners  of  the  convention.  He  made  his 
peace,  however,  on  this  occafion ;  and  refolved  to  ad- 
here to  the  interefts  of  France,  in  oppofition  to  Great 
Britain,  which  at  this  period  formed  the  defign  of  tak- 
ing pofTeffion  of  Corfica.  He  embarked  with  the 
other  members  of  his  family  for  France,  and  arrived 
there  at  the  time  when  Lord  Hood  was  in  pofTeffion 
of  Toulon.  Salicetti,  a  deputy  from  Corfica  to  the 
Convention,  introduced  him  to  Barras,  who  was  now 
fuperintending  the  fiege  of  Toulon.  Here  Bonaparte 
was  advanced  to  the  rank  of  general  of  artillery  ;  and, 
under  Dugommier,  directed  the  attack  of  the  various 
fortified  pofts  around  the  city.  He  was  afterwards  em- 
ployed for  a  fliort  time  againfl  the  royalifts  in  the  welt 
of  France  ;  and  we  have  already  mentioned,  that  he 
was  at  the  capital,  and  affifted  Barras  in  the  conteft  be- 
tween the  Convention  and  the  Parifians  on  the  5th 
October.  Hence  he  was  regarded  with  diilike  by 
the  moderate  party,  and  reprefented  as  an  unprincipled 
adventurer,  brought  forward  to  fupport  the  terrorift  fac- 
tion. He  had  many  enemies,  therefore,  at  the  commence- 
ment of  his  career,  and  his  character  was  treated  with 
much  freedom.  The  fcandal  of  the  times  went  i'a  far  as 
to  afTert,  that  he  owed  his  prefent  preferment,  not  fo 
much  to  any  talents  he  had  yet  had  an  opportunity  to  dil- 
play,  as  to  his  marriage  with  Madame  Beaucharnois, 
a  beautiful  French  woman  whom  Barras  had  taken  un- 
der his  protection. 

The  French  army  of  Italy  amounted  at  this  time  to 
56,000  men.  Bonaparte  at  his  arrival  found  it  ill 
equipped,  and  the  troops  mutinous  for  want  of  pay  and 
neceilaries.  He  addrefTed  them,  however,  in  the  true 
ftyle  of  military  enterprife,  "  If  we  are  to  be  vanquish- 
ed, we  have  already  too  much  ;  and  if  we  conquer,  we 
fhall  want  nothing  ;"  and  ordered  them  to  prepare  for 
immediate  action.  His  opponents,  however,  anticipa- 
ted him  in  the  attack.  The  Auftrians  employed  in  the 
defence  of  Italy,  under  General  Beaulieu,  are  faid  to 
have  more  than  equalled  the  French  in  numbers.  To 
thefe  were  united  the  King  of  Sardinia's  army,  under 
Count  Colli,  of  60,000  regular  troops,  befides  the  mi- 
litia of  the  country,  which  was  now  embodied,  and  a 
fmall  body  of  Neapolitan  cavalry,  amounting  to  about 
2500  men.  General  Beaulieu  began  the  campaign,  on 
the  9th  of  April,  by  attacking  a  poll  called  Voltri, 
which  the  French  pofTefTed,  within  fix  leagues  of  Genoa. 
They  defended  themfelves  till  the  evening,  and  then  re- 
treated to  Savona.  Next  morning  Beaulieu,  at  the 
head  of  15,000  men,  preffing  upon  the  centre  of  the 
French  army,  was  completely  fuccefsful  till  one  o'clock 
afternoon,  when  he  reached  a  redoubt  at  Montenotte, 
which  was  the  laft  of  their  entrenchments.  This  re- 
doubt contained  1500  French.  Their  commander, 
Rampon,  prevailed  with  them,  in  a  moment  of entbu- 
fiafm,  to  fwear  that  they  would  not  furrender  ;  and  the 
confequence  was,  that  they  arretted  the  progrefs  of 
Beaulieu  for  the  remainder  of  the  day.  During  the 
night,  Bonaparte  ftationed  his  right  wing  under  La 
Harpe,  a  Swiis  exile,  in  the  rear  of  the  redoubt  of 
Montenotte,  which  ftill  held  out,  while  he  himfelf,  with 
MafTena,  Berthier,  and  Salicetti,  advanced  by  Altara, 
to  take  the  Auftrians  on  their  flank  and  rear.  Beau- 
lieu, in  the  mean  time,  had  received  powerful  reinforce- 
ments, and  on  the  morning  of  the  nth  renewed  the 
attack  on  the  French  under  La  Harpe  ;  but  MafTena 


foon  advancing  upon  the  flank  of  the  Auftrians  and     French 
Sardinians,  they  gave  way  on  all  fides.  Two  of  their  ge-  Revolution 
nerals,  Roccavina  and  Argentau,  were  wounded.  They  yiZ^L^ 
loft  2500  prifoners,  and  were  purfued  beyond  Cairo,  of       a6o 
which  the  French  took  pofTeffion  on  the  following  day.  Hisfuccef- 

On  the  13th  at  day-break,  the  defiles  of  Millefimo  les* 
were  forced  by  the  French  General  Angereau  ;  and, 
by  a  fudden  movement,  General  Provera,  a  knight  of 
the  order  of  Maria  Therefa,  at  the  head  of  1500  Auf- 
trian  grenadiers,  wasfurrounded  ;  a  circumftance  which 
proved  not  a  little  embarraffing  to  the  French  army. 
For  this  refolute  officer,  inftead  of  furrendering,  in- 
ftantly  withdrew  to  a  ruined  caftle  on  the  top  of  the 
mountain,  and  there  entrenched  himfelf.  Angereau 
brought  up  his  artillery,  and  fpent  many  hours  in  at- 
tempting to  diflodge  him.  At  laft  he  divided  his 
troops  into  four  columns,  and  endeavoured  to  carry 
Provera's  entrenchments  by  ftorm.  The  French  loft 
two  generals,  Banel  and  Quenin,  and  Joubert  was 
wounded  in  this  attempt,  which  proved  unfuccefsful. 
Provera  pafTed  the  night  in  the  midft  of  the  French 
army,  which  had  been  prevented  by  his  obftinate  refift- 
ance  from  coming  to  battle.  On  the  14th  the  hoftile 
armies  faced  each  other,  but  a  divifion  of  the  French 
troops  was  ftill  occupied  in  blockading  General  Pro- 
vera. The  Auftrians  attempted  to  force  the  centre  of 
the  French,  but  without  fuccefs.  MafTena,  in  the  mean 
time,  turned  the  left  flank  of  their  left  wing  near  the 
village  of  Dego  ;  while  La  Harpe,  with  his  divifion  in 
three  clofe  columns,  turned  the  right  flank  of  the  fame 
wing.  One  column  kept  in  awe  the  centre  of  the 
Auftrians,  a  fecond  attacked  the  flank  of  their  left 
wing,  while  the  third  column  gained  its  rear.  Thus 
was  the  left  wing  of  the  combined  army  completely 
furrounded  and  thrown  into  confufion.  Eight  thou- 
fand  men  were,  on  this  occafion,  taken  prifoners,  and 
General  Provera  at  laft  alfo  furrendered. 

Thefe  victoties  were  not  gained  over  a  timid  or  an 
inactive  adverfary.  On  the  morning  after  his  fatal  de- 
feat at  Millefimo,  Beaulieu  made  one  of  thofe  fpirited 
efforts  which  often  retrieve  and  alter  the  fortune  of  war. 
At  the  head  of  7000  chofen  Auftrian  troops  he  at- 
tacked, at  daybreak,  the  village  of  Dego,  where  the 
French  repofed  in  fecurity  after  their  fuccefs.  He 
took  the  village  ;  but  the  French  having  rallied  under 
General  MafTena,  fpent  the  greater  part  of  the  day  in 
attempting  to  retake  it.  They  were  thrice  repulfed, 
and  one  of  their  generals,  CauiTe,  was  killed.  Towards  , 
evening,  however,  Bonaparte  in  perlbn  having  brought 
up  reinforcements,  the  poft  was  retaken,  and  the  Au- 
ftrians retired  with  the  lots  of  1400  made  prifoners. 

Bonaparte  had  now  thrown  himfelf  between  the  Au- 
ftrian and  Sardinian  armies.  By  the  pofTeffion  of  the 
ftrong  poft  of  Dego,  his  right  was  fecured  againfl  the 
efforts  of  Beaulieu,  while  he  was  enabled  to  act  with 
the  mafs  of  his  force  againfl  the  Piedmontefe  troops. 
His  enterprifes  in  this  quarter  were  facilitated  by  the 
exertions  of  Angereau,  who  had  opened  a  communica- 
tion with  the  valley  of  the  Tanaro,  where  Serrurier's 
divifion  was  approaching  the  town  of  Ceva,  near  which 
the  Piedmontefe  had  an  entrenched  camp  defended  by 
8coo  men. 

On  the  1 6th  Angereau  attacked  the  redoubts  which 
covered  this  camp,  and  took  moft  of  them  ;  which  in- 
duced the  Piedmontefe  to  evacuate  it  during  the  night, 

F  2  and 


REV 


[    44    ] 


REV 


French 

Revolution 

1796. 


261 
Armiftice 
with  Sar- 
dinia fuc- 
ceeded  by 


262 
A  formal 
treaty. 


and  on  the  17th  Ceva  was  entered  by  Serrurier.  Count 
Colli  now  retreated  to  cover  Turin  ;  making  choice, 
however,  of  the  ftrongeft  pods,  and  fighting  in  them 
all.  He  was  able,  on  the  20th  to  repulfe  Serrurier  ; 
but  on  the  2 2d  Bonaparte,  ft i  11  preffing  on  the  Pied- 
montefe  genera!,  defeated  him  near  Mondovi,  and  en- 
tered that  place.  The  retreating  army  next  endeavour- 
ed to  make  a  Hand,  with  its  head  quarters  at  Foffano, 
and  its  wings  at  Coni  and  Cherafco.  On  the  25th 
Maffena  advanced  againft  Cherafco,  which  was  fpeedily 
evacuated.  Foffano  furrendered  to  Serrurier,  and  Alba 
to  Angereau. 

Previous  to  thefe  laft  movements,  however,  Count 
Colli,  on  the  23d  of  April,  had  written  to  Bonaparte, 
requesting  an  armiftice,  to  allow  the  King  of  Sardinia 
an  opportunity  of  negotiating  a  peace.  The  French 
army  was  now  within  26  miles  of  Turin  ;  and  that 
prince  faw  himfelf  fuddenly  reduced  to  the  neceffi- 
ty  of  (landing  a  fiege  in  his  capital,  or  of  accepting 
fuch  terms  as  the  conqueror  might  think  fit  to  impofe. 
Bonaparte  granted  an  armiftice,  on  condition  that  the 
three  fortreffes  of  Coni,  Ceva,  and  Tortona,  fhould  be 
delivered  up  to  him,  with  their  artillery  and  magazines, 
and  that  he  mould  be  allowed  to  crofs  the  Po  at  Va- 
lentia.  The  armiftice  was  figned  on  the  29th,  and  it 
was  followed  by  a  formal  treaty  W'ith  the  French  Re- 
public, which  was  concluded  at  Paris  on  the  17th  of 
May.  The  conditions  impofed  by  this  treaty  upon 
the  King  of  Sardinia  were  humiliating  and  fevere.  He 
gave  up  to  France  for  ever  the  duchy  of  Savoy,  and 
the  counties  of  Nice,  Jenda,  and  Bretueil.  He  gave 
an  amnefty  to  all  his  fubjecls  that  were  profecuted  for 
political  opinions.  He  agreed  that  the  French  troops 
fhould  have  free  accefs  to  Italy  through  his  territory  ; 
and,  in  addition  to  the  fortreffes  furrendered  by  the 
•armiftice,  he  gave  up  thofe  of  Exiles,  Sufa,  Brunette, 
Aftlette,  Chateau  Dauphin,  and  Alexandria,  to  be  pof- 
feSi'ed  by  the  French  during  the  war  ;  and  they  were 
authorised  to  levy  military  contributions  in  the  territory 
occupied  by  them.  He  agreed  to  erecl  no  fortrelfes 
on  the  fide  of  France,  to  demolifh  the  fortrefles  of 
Brunette  and  Sufa,  and  to  difavow  his  difrefpeclful  con- 
duel  towards  the  laft  French  ambaffador. 

In  the  mean  time  the  French  army  advanced  towards 
the  Po.  Beaulieu  was  deceived  by  the  article  in  the 
armiftice  ;  which  Stipulated,  that  the  French  fhould  be 
allowed  to  crofs  that  river  at  Valentia,  and  made  all 
his  preparations  for  refiftance  in  that  quarter.  Bona- 
parte laboured,  by  feveral  evolutions,  to  confirm  this 
error;  and  while  the  Auftrian  general  waited  for  him 
near  Valentia,  in  various  well  fortified  pofitions,  he  ad- 
vanced haftily  into  Lombardy,  and  had  proceeded  fixty 
miles  down  the  river  to  Placentia,  where  he  arrived  on 
the  7th  of  May,  before  the  direction  of  his  march  was 
difcovered.  He  immediately  feized  whatever  boats  or 
other  craft  he  could  find,  and  effected  his  paffage  with- 
out difficulty,  there  being  only  a  fmall  party  of  Au- 
ftrian cavalry  accidentally  on  the  oppofite  bank,  and 
they  fled  at  his  approach.  Beaulieu  in  the  meanwhile 
had  fent,  when  too  late,  a  body  of  6000  infantry  and 
2000  cavalry,  to  prevent  if  poffible  the  French  from 
palling  the  river ;  but  Bonaparte,  now  on  the  fame  fide 
of  the  river  with  themfelves,  met  and  defeated  them  on 
the  8th  at  the  village  of  Fombio.    Another  body  of 


500c  Imperialifts,  advancing  to  the  afllftance  of  thofe  at 
Fombio,  was  met  at  Codogno,  and  repulfed  by  General 
La  Harpe  ;  but  this  officer  was  killed  on  the  occafion. 
On  the  9th  Bonaparte  granted  an  armiftice  to  the  Duke 
of  Parma,  on  condition  of  his  paying  a  contribution  of 
2,©oo,ooo  of  French  money,  and  delivering  10,000 
quintals  of  wheat,  5,000  quintals  of  oats,  and  2,000 
oxen,  for  the  ufe  of  the  army.  This  prince  alfo  agreed 
to  deliver  up  20  of  hib  belt  paintings  to  be  chofen  by 
the  French.  This  laft  ftipulation  was  no  fooner  known 
in  France,  than  many  men  of  letters  and  artifts  remon- 
ftrated  againft  it  as  both  impolitic  and  ufelefs.  They 
contended,  that  it  would  render  the  French  Republic 
odious  to  all  Italy,  without  producing  any  advantage 
to  compenfate  this  evil,  as  the  progrefs  of  the  arts  could 
not  be  promoted  by  removing  their  beft  productions 
from  the  fcenes  in  which  they  originated.  But  the 
Directory  was  too  much  occupied  by  views  of  national 
aggrandifement  to  liften  to  considerations  of  this  kind, 
and  Similar  Stipulations  were  ordered  to  be  inferted  in 
every  future  treaty  ;  by  which  means  the  moft  valuable 
curiofities  of  Italy  were  gradually  transferred  to  the 
French  capital. 

Beaulieu,  now  driven  from  the  Po,  croSTed  the  Adda 
at  Lodi,  Pizzighitone,  and  Cremona.  He  left  fome 
troops,  however,  to  defend  the  approaches  to  Lodi. 
The  advanced  guard  of  the  French  attacked  thefe  on 
the  10th,  and  drove  them  into  the  town  ;  which  was  en- 
tered in  fuch  clofe  purluit,  that  the  imperialifts,  on  leav- 
ing it,  had  not  leilure  to  break  down  the  bridge  over 
the  Adda.  At  the  other  end  of  the  bridge  the  Impe- 
rial army  was  drawn  up,  and  thirty  pieces  of  cannon 
defended  the  paSfage.  The  French  generals,  after  a 
confultation,  agreed  that  it  could  not  be  forced.  But 
Bonaparte  having  demanded  of  his  grenadiers  if  they 
were  willing  to  make  the  attempt,  they  applauded  the 
propofal,  and  he  formed  them  into  a  clofe  column. 
Taking  advantage  of  a  cloud  of  fmoke  which  iSTued 
from  the  hoftile  artillery,  they  ruShed  along  the  bridge, 
which  was  about  100  yards  in  length,  and  were  at  the 
middle  of  it  before  they  were  difcovered.  Here  a  ge- 
neral difcharge  from  the  Auftrians  deftroyed  700  men. 
The  French  column  hefitated,  and  the  carnage  became 
terrible  ;  but  MaSTena,  Berthier,  Dallemagne,  Cervoni, 
Lafnefs,  Dupat,  and  other  officers,  flying  to  the  head 
of  the  column,  urged  on  the  foldiers,  and  preffing  for- 
ward, broke  into  the  ranks  of  the  Imperial  army,  which 
immediately  gave  way,  and  fled  in  all  directions.  This 
exploit  has  been  much  celebrated.  The  intrepidity  of 
the  troops  by  whom  it  was  accomplished  is  unquestion- 
able ;  but  how  far  the  leader  who  urged  them  to  fuch 
an  enterprife  is  entitled  to  approbation  may  well  be 
doubted.  He  had  paSTed  the  Po  with  fcarcely  the  lofs 
of  a  man.  The  Adda  is  a  very  inferior  Stream,  which 
has  fords  both  above  and  below  the  town  of  Lodi.  The 
river  was  actually  crofTed  at  one  of  thefe  by  Angereau 
with  the  cavalry,  during  the  attack  upon  the  bridge. 
With  the  delay  of  one  day  therefore  the  paffage  might 
have  been  effected  without  difficulty  by  the  whole  army, 
and  there  was  no  adequate  motive  to  juftify  the  lavifh 
expenditure  of  blood  which  was  here  made  ;  for  the 
French  army  no  longer  preffed  forward  in  purfuit  of 
Beaulieu,  but,  after  the  furrender  of  Pizzighitone  and 
Cremona  on  the  12th,  returned  upon  Pavia  and  Milan 

on 


French 

Revolution 

1796. 

263 
Armiftice 
with  the 
Duke  of 
Parma. 


264 
Victory  at 
Lodi. 


REV 


I    45     ] 


REV 


;796. 


ids 

confe- 

nces. 


ench     on  its  left  (a).    Thefe  places  opened  their  gates  without 
I  Solution  refiftance,  though  the   citadel  of  Milan  held  out  for  a 
fhort  time. 

It  would  feem  that,  in  the  original  plan  of  Bona- 
parte's campaign,  the  utmoft  expected  from  his  efforts 
was  to  gain  fuch  an  afcendancy  in  Italy  as  might  in- 
duce the  princes  and  ftates  of  that  country  to   defert 
the  coalition  againft  France,  which  all  cf  them  affifted 
with  money  and  provifions,  if  not  with  troops.     To 
accompli (h  this  object,  though  he  fent  Maffena  in  pur- 
fuit  of  Beaulieu  as  far  as  Verona,  yet  he  himfelf  now 
turned  afide  into   Modena  and  the  territories   of  the 
Pope.     He  took  Ferrari,  Bologna,  and  Urbino;  and 
at  laft  granted  an  armiftice  to  his  holineis  and  the  Duke 
of  Modena,  on  the  ufual  conditions  of  large  contribu- 
tions of  money,   paintings,  and  curiofities.     From  the 
Pope  he  farther  exacted  the  ceffion  of  the  legations  of 
Bologna  and  Ferrara,  and  poffeflion  of  the  citadel  of 
Ancona.    His  march  into  the  Roman  territory  fo  alarm- 
ed the  Neapolitan  cabinet,  that  it  now  folicited  peace  ; 
and  Bonaparte  granted  an  armiftice,  without  attempt- 
ing to  add  to  it  the  humiliating  conditions  to  which  the 
other  Italian  ftates  were  fubjected.     From  the  territo- 
ries of  the  Pope,  Bonaparte  haftily  advanced  with  a 
body  of  troops  to  Leghorn,  in  the  neutral  ftate  of  Tuf- 
cany,  under  pretence  of  driving  out  the  Englifh,  whofe 
property  there  he  confifcated.     By  thefe  meafures  the 
tafk  affigned  to  Bonaparte  was  completed  by  the  time 
the  campaign  upon  the  Rhine  was  begun.    Mantua  was 
ftill  indeed  in  the  hands  of  the  Imperialifts,  but  it  was 
,,       blockaded,  and  all  Italy  was  now  fubmiffive  to  France, 
ccefles  of      To  diminifh,  if  poffible,  the  efforts  of  the  French  on 
e  French  the  fide  of  Italy,  the  Imperialifts  thought  it  neceflary 
Germa-  to  renew  the  conteft  in  Germany.     An  intimation  was 
therefore  fent  to  General  Jourdan,  that  the  armiftice 
would  terminate  and  hoftilities  commence  on  the  31ft 
of  May.     At  this  time  General  Wartenfleben  oppofed 
Jourdan;  and  the  Archduke  Charles  commanded  the 
army  in  the  Hundfruck,  which   covered  Mentz   and 
Manheim,  and  was  ftationed  againft   Moreau   on  the 
Upper  Rhine.    The  French  began  their  operations  with 
a  very  artful  ftratagem,  intended  to  draw  the  whole 
Auftrian  force  to  the  Lower  Rhine,  that  Moreau  might 
have  an  opportunity  of  fuddenly  penetrating  into  Swa- 
bia,  and  confequently  of  carrying  the  war  towards  the 
hereditary  territories    of  Auftria.     For    this    purpofe 
Moreau  remained  quiet,  while  Jourdan  began  to  act  vi- 
goroufly.     On   the  31ft  of  May  his  left  wing,  under 
Kleber,  iffued  from  the  lines  of  Duffeldorf,  on  the  right 
bank  of  the  Rhine,  and,  advancing  towards  the  Sieg, 
defeated  the  Imperialifts.     Thereafter  they  were  driven 
fucceffively  from  the  ftrong  pofitions  of  Ukareth  and 
Altenkirchen,  and  retreated  acrofs  the  Lahn.    Jourdan, 
in  the  mean  time,  having  advanced  with  his  centre  and 
right  wing,  forced  the  Auftrian   pofts  on  the  Nahe, 
croffed  the  Rhine,  formed  the  blockade  of  the  fortrefs 
of  Ehrenhreitftein,  and  haftened  forward  as  if  about  to 
form  the  blockade  or  liege  of  Mentz.     Ey  thefe  move- 
ments the  Archduke  found  himfelf  in  the  hazardous  fi- 
tuation  of  having  Moreau  in  his  front,  while  Jourdan, 


with  a  victorious  army,  commanded  his  rear.  He  French 
therefore  haftily  croffed  the  river,  leaving  the  fortreffes  Revolution 
of  Mentz  and  Manheim  to  keep  Moreau  in  check.  Hav- 
ing joined  the  retreating  army,  he  encountered  Jour- 
dan's  advanced  guard,  which  he  compelled  to  retire  af- 
ter an  obftinate  conflict.  Jourdan  did  not  hazard  a  ge- 
neral engagement,  but  withdrew  to  his  former  pofi- 
tions, the  Archduke  preffing  hard  upon  him,  till  he 
raifed  the  blockade  of  Ehrenbreitftein,  and  crofted  the 
Rhine  in  its  neighbourhood,  till  Kleber,  on  the  20th 
of  June,  entered  the  lines  of  Duffeldorf,  from  which  he 
had  let  out. 

Thefe  movements  were  forefeen.  For  the  inftant 
that  the  Archduke  withdrew  from  the  Palatinate  to 
drive  Jourdan  down  the  Rhine,  Moreau  afcended  ra- 
pidly towards  Strafburg  ;  fo  that  thefe  hoftile  armies 
feemed  to  be  flying  from  each  other  with  all  poffible 
fpeed.  On  the  24th  of  June,  Moreau  effected  the  paf- 
fage  of  the  river  oppofite  to  fort  Kehl.  This  was  an 
enterprife  of  confiderable  difficulty  ;  for  a  fudden  fwell, 
by  covering  a  part  of  the  iflands  with  which  the  river 
abounds,  had  prevented  the  Auftrians  from  being  taken 
by  furprife,  as  was  originally  intended.  The  entrench- 
ments on  fuch  iflands  as  were  occupied  by  troops  were 
fpeedily  carried  by  the  bayonet,  and  2600  French  land- 
ed on  the  oppofite  fhore,  but  without  cavalry  or  artil- 
lery. Here  they  were  expofed  to  the  attacks  of  the 
Auftrian  horfe  from  the  eamp  of  Wilftedt,  and  to  the 
fire  of  the  cannon  of  the  fort.  They  maintained  their 
ground,  however,  and  even  acted  on  the  offenfive,  till 
the  boats,  which  had  been  fent  back,  returned  with  a 
reinforcement.  The  whole  redoubts  and  the  fort  were 
then  inftantly  taken  by  ftorm,  or  with  the  affiftance  of 
fuch  cannon  as  had  been  found  in  the  firft  redoubts  at 
which  the  French  arrived,  and  the  Imperialifts  fled  to-. 
wards  Offenburgh. 

The  departure  of  the  Archduke  to  the  Lower  Rhine? 
in  purfuit  of  Jourdan,  and  the  large  detachments  which, 
had  recently  been  fent  towards  Italy  to  oppofe  Bona- 
parte, now  enabled  Moreau  to  enter  Swabia  with   a 
great  fuperiority  of  force.     The  ftrong  military  pofi- 
tions, however,  which  the  country  affords,  prefented  to 
him  confiderable  difficulties.     On  the  26th  of  June  he. 
drove  the  Auftrians  from  their  camp  of  Wilftedt ;  and 
on  the  27th  he  advanced  with  his  army,  in  three  co- 
lumns, againft  another  camp  of  15,000  men  in  front  of 
Offenburg.     General  Wurmfer  fent  a  ftrong  reinforce- 
ment from  Manheim  to  the  affiftance  of  thefe  troops ; 
but  having  encountered  two  of  the  French  columns  on 
its  way,  the  reinforcement  was  defeated,  and  the  camp 
at  Offenburg  was  evacuated  during  the  night.     The 
Auftrians  made  an  obftinate  ftand  at   Renchen,  near 
Philipfburg,  on  the  29th,  but  were  at  laft  compelled  to 
retire  with  the  lofs  of  1200  men  taken  prifoners,  and 
feveral  pieces  of  cannon.  On  the  2d  of  July  a  divifion  of 
the  French  army,  under  General  Laroche,  fucceeded  in 
feizing  the  mountain  Knubis,  which  is  the  higheft  point 
of  the  ridge  of  mountains  called  the  Black  Foreft.     On 
the  3d,  after  an  obftinate  conflict,  the  Auftrians  were 
driven  from  the  pafs  of  Friedenftadt ;  in  confequence  of 

which 


(a)  We  think  this  conduct  cannot  be  accounted  for,  but  by  the  fuppofition  of  a  very  improper  correfpondencft 
between  Bonaparte  and  the  Auftrian  officers. 
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which  thev  loft  all  communication  with  the  emigrant 
troops  under  the  Prince  of  Conde,  and  other  Imperial 
troops  ftationed  on  the  Rhine  towards  Switzerland. 
On  the  6th,  the  left  wing  of  the  French,  under  Defaix, 
encountered  the  Imperialifts  at  Raftadt,  wheretheAu- 
ftrians,  who  had  received  fome  reinforcements  from  the 
Lower  Rhine,  made  a  very  determined  refiftance  ;  but 
were  at  laft  compelled  to  give  way,  and  to  retire  to  Et- 
tingen. 

The  Archduke  Charles  now  arrived  in  perfon  with 
his  army  from  the  Lower   Rhine,  where  he  had  left 
Wartenfleben,  but  with  inferior  force,  to  oppofe  Jour- 
dan.     The  French,  under  this  general,  had  inftantly 
refumed  the  ofFenfive  upon  the  departure  of  the  Arch- 
duke.    Kleber  advanced  from  the  lines  of  Dufieldorf, 
as  formerly;  while  the  centre  and  right  wing  crofTed  the 
Rhine  near  Coblentz.    The  ports  of  Ukareth  and  Alten- 
kirchen  were  forced,  and  on  the  9th  of  July  the  whole  of 
Jourdan'sarmy  crofTed  the  Lahn.  On  the  10th,  Warten- 
ileben  was  defeated  near  this  river,  after  great  flaughter 
on  both  (ides,  with  the  lofs  of  500  prifoners  ;  and  the 
French  on  the  12th  entered  Franckfort.     The  fituation 
of  the  hoftile  armies  was  now  become  extremely  im- 
portant.    The  two  imperial  armies  were  at  no  great 
diftance  from  each  other,  and  were  placed  in  the  centre 
between  the  armies  of  Moreau  and  Jourdan.     Could 
the  Archduke,  who  was  commander  in  chief,  have  re- 
filled one  of  thefe  armies  for  a  ihort  time,  at  any  ftrong 
pofition,  by  a  detachment  of  his  troops,  while  he  pre- 
cipitated himfelf  with  the  mafs  of  his  force  upon  the 
other,  it  is  probable  than  any  farther  invafion  of  Ger- 
many might  have  been  prevented.     But  the  activity  of 
the  French  generals,  whofe  progrefs  could  nowhere  be 
refilled  by  partial  efforts,  prevented  the  poffibility   of 
executing  fuch  a  plan.     He  was  therefore   under   the 
neceffity  of  making  his  final  exertion  for  the  prefent 
fafety  of  Germany  againft  Moreau  at  Ettingen,  on  the 
<)th  of  July,  without  having  formed  any  junction  with 
Wartenfleben.     The  battle  was  moft  obftinately  fought. 
The  French  were  four  times  repulfed  in  their  attempts 
to  force  the  heights  of  Rollenfolhe  ;  and  it  was  not  till 
they  had  experienced  a  dreadful  Slaughter  that  they  at 
laft  carried  the  field  by  the  bayonet. 

The  lofs  of  the  battle  of  Ettingen  compelled  the  two 
Imperial  armies  to  retire  eaftward.  After  placing 
ftrong  garrifons  in  Mentz,  Manheim,  and  Philipfburg, 
the  Archduke  retreated  through  Swabia  towards  Ulm, 
where  his  magazines  were  placed.  At  every  ftrong  po- 
fition, however,  he  made  an  obftinate  ftand  ;  thus  endea- 
vouring to  render  the  progrefs  of  the  French  under 
Moreau  as  tardy  as  poffible.  Wartenfleben,  with  the 
other  Imperial  army,  retired  through  Franconia,  refill- 
ing Jourdan  in  the  fame  manner.  Many  bloody  battles 
were  foughr,  of  which  it  is  here  unneceflary  to  give  a 
minute  defcription.  It  is  fufficient  to  remark,  that  the 
French  were  long  fuccefsful  in  them  all.  They  gra- 
dually prefled  forward  till  Moreau's  army  compelled  the 
Archduke  to  crofs  the  Neckar,  and  afterwards  the  Da- 
nube, leaving  the  whole  circle  of  Swabia  in  the  rear  of 
the  French.  Wartenfleben  was  in  like  manner  driven 
through  Afchaffenburg,  Wurtzburg,  Schweinfurt,  and 
found  it  neceffary  to  crofs  the  Rednitz,  on  the  6th  of 
Auguft,  at  Bamberg,  to  avoid  the  preflure  of  Jourdan's 
army  in  his  rear.  This  army  continued  to  advance  till 
its  right  wing,  under  Bernadotte,  was  pofted  at  Neu- 


marck,  with  his  advanced  pofts  at  Teining,  while  the     French 
body  of  the  army  had   driven  Wartenfleben  beyond  Revolution, 
the  Nab,    and  had  reached  Amberg  on   the   2  2d  of  y^J£?JlLj, 
Auguft.  367 

Excepting  a  part  of  the  mountains  of  Tyrol,   three  Alarm 
French  armies,  under  Jourdan,    Moreau,   and  Bona-  throughout 
parte,  now  occupied  the  whole  country  reaching  from     erman7i 
the  frontiers  of  Bohemia  to  the  Adriatic  Sea.     The 
alarm  throughout  Germany  was  extreme.     The  Duke 
of  Wirtemberg  obtained  peace  from  the  French  on  con- 
dition of  paying  4,000,000  of  French  money.     The 
circle    of  Swabia  did  the  fame,  on  engaging  to   pay 
12,000,000  of  livres  and  to  deliver  8,400  horfes,  5,000 
oxen,  1  oo,oco  quintals  of  wheat,  50,000  quintals  of  rye 
100,000  facks  of  oats,  ioo,ooopairs  of  fhoes,  and  alarge 
quantity  of  hay.  The  Margrave  of  Baden  obtained  peace 
on  fimilar  terms.     The  elector  of  Bavaria  and  the  circle 
of  Franconia  negociated,  and  offered  large  payments ;. 
and  even  the  diet  of  Ratifbon  fent  a  deputation  to  treat 
with  the  French  generals  for  neutrality.     The  King  of 
Pruflia  now  entered  into  a  new  treaty  with  the  French  ; 
the  conditions  of  which  were  concealed,  but  its  nature 
appeared  in  the  advantage  which  he  took  of  the  pro- 
grefs of  their  arms  to  take  pofleftion  of  certain  territo- 
ries in  Germany,  and  particularly  of  the  fuburbs  of 
Nuremberg,  under  pretence  of  fome  antiquated  title. 
Spain  alfo  entered  into  a  treaty  ofFenfive  and  defenfive 
with  France,  which  was  afterwards  followed  up  by  a 
declaration  of  war  againft  Britain.  ,_ 

The  danger  of  the  houfe  of  Auftria  was  now  very  Danger  of 
great ;  and  had  Bonaparte,  inftead  of  being  detained  in  the  houfe 
Italy,  by  events  of  which  we  fhall  immediately  take  no-  of  Auftria*. 
tice,  been  able  to  crofs  the  Tyrol  by  Infpruck,  and  to 
reach  the  banks  of  the  Danube,  there  is  little  doubt 
that  the  Emperor  muft  have  fubmitted  to  fuch  condi- 
tions as  the  French  thought  fit  to  impofe.  Deferted 
in  all  quarters  by  the  members  of  the  coalition,  he  ftill, 
however,  retained  an  ally  in  Great  Britain,  whofe  riches, 
liberally  beftowed  in  the  form  of  a  loan,  extricated  him 
from  the  prefent  difficulties.  Having  the  command  of 
abundance  of  money,  he  was  enabled  to  fend  one  army 
after  another  to  oppofe  Bonaparte  in  Italy,  while  he 
recruited  his  armies  in  Germany  by  extenfive  levies,  and 
by  taking  into  his  pay  the  troops  of  thofe  ftates  that 
made  peace  with  Fiance.  . 

■    The  Archduke,  having  received  powerful  reinforce-  Mafterly 
ments,  refolved  to  make  a  ftand,  on  the   nth  of  Au-  conduct  of 
guft,  againft  Moreau  at  Umenheim.     A  fevere  battle  the  Arch- 
was  fought  during  feventeen  hours,  and  one  of  the  ^uke. 
wings  of  the  Auftrian  army,  under  General  Riefe,  even 
fucceeded  in  occupying  four  leagues  of  territory  in  the 
rear  of  the  French  army ;  but  the  Archduke  having  re- 
ceived intelligence,  in  the  mean  time,  that  Wartenfle- 
ben could  not  maintain  his  ground  againft  Jourdan,  he 
thought  it  neceflary  to  continue  his  retreat,  and  to 
adopt  new  meafures.  On  the  17th  of  Auguft  he  left  Ge- 
neral La  Tour,  with  a  part  of  his  numerous  army,  to  op- 
pofe Moreau,  and  having  crofTed  the  Danube  at  Neuburg 
and  Ingolftadt,  he  marched  to  Wartenfleben's  afiiftance 
to  fall  upon  Jourdan  with  united  forces.     On  the  23d 
he  attacked  Bernadotte  at  Teining,  and  forced  him  to 
retire  towards  Nuremberg.     The  Archduke  was  thus 
upon  the  right  of  Jourdan,  while  Wartenfleben  was  (ra- 
tioned on  his  front.     The  French  general,  finding  his 
pofition  dangerous,  began  to  retreat  on  the  24th.  From 
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French  the  ftate  of  the  finances,  the  French  armies,  at  the  com- 
uVolution  mencement  of  this  campaign,  had  been  extremely  ill 
.  equipped  and  ill  paid.  Hence  the  two  armies  of  Mo- 
reau  and  Jcurdan  plundered,  without  decency  or  mercy, 
every  place  into  which  they  entered.  In  Jourdan's 
army,  more  efpecially,  the  want  of  difcipline  was  ex- 
treme (a).  Hence,  when  they  began  to  retreat,  load- 
ed as  they  were  with  fpoi!,  they  fuffered  not  lefs  from 
the  enraged  inhabitants  of  the  countries  through  which 
they  paffed,  than  from  the  military  efforts  of  the  hoftile 
army.  The  Archduke  having  joined  Wartenfleben,  was 
enabled  to  fend  off  Nauendorf  with  reinforcements  to 
La  Tour,  who  oppofed  Moreau,  and,  in  the  mean  time, 
he  continued  in  perfon  to  purfue  Jourdan  towards 
Wurtzburg.  Here  the  French  made  a  ftand,  on  the 
3d  of  September,  and  a  general  engagement  took  place. 
Both  parties  fuffered  great  lofs,  but  more  efpecially  the 
French,  who  retreated  during  the  night.  Jourdan  now 
fled  by  Fuldaw  to  Wetzlaer.  Having  croffed  the 
Lahn,  where  he  made  fome  refinance,  he  defcended 
along  the  banks  of  the  Rhine,  till  his  army,  on  the  17th, 
reached  Coblentz  and  Duffeldorf,  from  which  it  had 
originally  departed. 

The  fituation  of  Moreau's  army  was  now  uncom- 
monly dangerous.  He  maintained  his  pofition,  how- 
ever, till  the  17th  of  September;  but  he  was  undeci- 
ded in  his  movements,  and  was  obvioufly  at  a  lofs  how 
he  ought  to  proceed.  He  attempted,  without  fuccefs, 
to  withdraw  the  Archduke  from  the  purfuit  of  Jourdan, 
by  detaching  a  part  of  his  troops  towards  Nuremberg. 
Many  attacks  were  made  upon  him,  but  all  of  them 
without  fuccefs ;  and  the  Imperial  generals  at  laft  gave 
Way  to  him  wherever  he  turned.  Finding  at  laft  that 
Jourdan's  defeat  was  irretrievable,  and  that  Bonaparte 
did  not  arrive  from  Italy,  he  refolved  to  retreat.  He 
had  recroffed  the  Lech,  to  prepare  for  this  event ;  but 
now  fuddenly  palling  it  again,  as  if  determined  to  ad- 
vance farther  into  Auftria,  he  drove  back  General  La 
Tour  as  far  as  Landfperg.  Having  thus  obtained  free- 
dom for  his  future  movements,  he  fet  out  in  full  retreat, 
proceeding  between  the  Danube  at  Ulm  and  the  lake 
of  Ccnftance.  La  Tour,  however,  foon  preffed  upon 
his  rear.  He  found  the  paffes  of  the  Black  Foreft  oc- 
cupied by  large  bodies  of  Auftrians  and  armed  peafants, 
while  Generals  Nauendorf  and  Petrarfch  haraffed  his 
right  flank  with  24,000  men.  Once  more  therefore 
he  turned  upon  La  Tour,  at  Biberach,  on  the  3d  of 
October,  with  great  impetuofity,  and  having  defeated 
him,  took  no  lefs  than  5000  prifoners  ;  whom  he  was 
able  to   carry  to  France.     He  now  continued  his  re- 
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wing,  under  General  Defaix,  keeping 
Nauendorf  and  Petrarfch  in  check,  whilft  the  reft  of 
the  army  cleared  the  paffages  in  front  till  he  arrived  at 
what  is  called  the  Valley  cf  Hell  (  Val d' 'Enfer ) ',  a  nar- 
row defile,  running  for  fome  leagues  between  lofty 
mountains,  and  in  fome  places  only  a  few  fathoms  in 
breadth.  The  centre  of  his  army,  advancing  in  a 
mafs,  forced  this  paffage,  while  the  wings  refitted  the 
Imperial  troops  under  La  Tour  and  Nauendorf.  Af- 
ter this  defperate  effort  he  reached  Fribourg  on  the  1 3th 
of  October,  and  was  foon  compelled  by  the  Archduke 
Charles,  who  had  now  arrived  from  the  purfuit  of 
Jourdan,  to  evacuate  all  his  pofitions  on  the  Swabian 
fide  of  the  Rhine,  with  the  exception  of  Kehl,  and  a 
temporary  fortification  ereded  at  Huningen,  called  a 
bridge-head  (tele  depont),  though  there  was  no  bridge 
at  that  place. 

The  Imperial  troops,  in  the  mean  time,  had  taken 
advantage  of  the  defencelefs  ftate  of  the  French  frontier 
to  crofs  the  Rhine  at  Manheim,  and  to  advance  in  va- 
rious detachments  to  Weiffemburg,  Seltz,  Hagenau, 
and  almoft  to  the  gates  of  Strafburg,  levying  contribu- 
tions and  taking  hoftages  wherever  they  came.  Thefe 
detachments  being  now  recalled,  the  Archduke  refolved 
to  terminate  the  campaign  by  the  capture  of  Kehl,  and 
of  the  fortification  at  Huningen.  But  this  proved  no 
eafy  tafk.  As  the  communication  with  the  French  fide 
of  the  river  was  open  at  both  places,  the  divifions  of 
Moreau's  army  did  duty  at  them  by  turns.  A  great 
part  of  the  winter  was  fpent  in  fruitlefs  attempts,  on 
the  part  of  the  Auftrians,  fometimes  to  take  them  by 
ftorm,  and  fometimes  to  reduce  them  by  the  forms  of  re- 
gular fiege.  Different  fallies  were  made  by  the  French, 
and  iromenfe  numbers  of  men  were  loft  on  both  fides 
by  the  fvvord,  and  by  the  feverity  of  the  feafon.  It 
was  not  till  the  10th  of  January  that  the  French  agreed 
to  evacuate  Kehl,  and  the  fortification  at  Huningen  was 
not  given  up  till  the  fucceeding  month. 

During  the  invafion  of  Germany  that  has  been  now 
mentioned,  and  the  reverfes  that  were  fuffered  by  the 
French  armies  there,  Bonaparte  ftill  continued  to  gain 
victories  in  Italy.     The  fuccefs  and  the  wonderful  for- 
tune of  this  man,  require  that  we  fhould  give  fome  ac- 
count of  the  arts  by  which  he  was  enabled,  fo  unex- 
pectedly, to  triumph  over  the  moft  experienced  military 
commanders  of  the  age  in  which  he  lived.     In  the  mi-  Reflexions 
litary  art  three  orders  of  battle,  or  forms  of  drawing  0n  the  dif- 
up  an  army,  have  been  chiefly  adopted  by  thofe  nations  ferent  or- 
whofe  force  has  principally  confuted  of  foot  foldiers.  ders  of 
The  firft  form  or  mode  confifts  of  arranging  the  troops  battle* 

•in 


(a)  It  would  be  improper  to  interrupt  our  military  detail  with  the  following  information  reflecting  the  mo- 
rals of  Jourdan's  army  at  this  time  ;  which  however,  it  is  of  importance  for  our  readers  to  know.  We  have  it 
from  a  German  Count,  who  faw  with  his  own  eyes  a  confiderable  extent  of  the  march  and  countermarch  of  the 
French  through  Franconia. 

Almoft  every  officer  in  Jourdan's  army  had  a  miftrefs  ;  and  fuch  of  them  as  by  plunder  could  fupport'the  ex- 
pence,  gave  balls,  acted  plays,  and  exhibited  every  fpecies  of  gaiety  when  the  army  was  net  in  actual  motion.. 
In  all  this  there  was  nothing  wonderful.  The  ladies,  however,  were  not  unfrequently  pregnant ;  and  as  nurfing 
would  keep  them  from  thefe  affemblies,  where  their  company  could  not  be  dilpenfed  with  by  the  foldiers  of  li- 
berty, they  drowned  their  new-born  infants — they  drowned  them  publicly  !  Our  correfpondent  (the  Count)  faw 
two  of  the  little  victims,  and  he  heard,  from  unqueftionable  authority,  of  feveral  more.  At  a  place  within  fix 
miles  of  Nuremberg,  a  Pruffian  parifh-minifter,  who  was  alfo  a  fort  of  juftice,  endeavoured  to  fave  one  innocent,, 
and  was  thrown  into  the  river  and  fired  at  by  the  French,  when  his  parifhioners  endeavoured  to  fave  him.  He 
had  the  happinefs,  however,  to  fave  the  child,  and  was  allowed  to  keep  it,  the  mother  never  enquiring  after  it  !i 


REV 


[     48     ] 


REV 


French  in  a  deep  line  ;  that  is,  with  from  16  to  30  men  placed 
Revolution  ci0fe  behind  each  other.  This  is  the  mod  ancient  and 
79  the  fimpleft  order  of  battle.  It  was  carried  to  perfec- 
tion by  the  Greeks,  under  the  name  of  the  Phalanx  ; 
and,  when  thefoldiers  were  armed  with  the  long  fpear, 
it  was  extremely  formidable.  It  left  little  to  the  (kill 
cf  the  general,  except  the  choice  of  the  ground  where 
he  was  to  fight,  and  made  all  to  depend  upon  the  fteadi- 
nefs  of  the  troops.  It  was  attended  with  thefe  difad- 
vantages,  however,  that  an  army  thus  drawn  up  com- 
manded very  little  territory,  and  that  if  its  ranks  hap- 
pened to  be  broken  by  unequal  ground,  or  an  uncom- 
mon effort  of  the  enemy  at  a  particular  quarter,  its 
parts  could  not  eafily  be  re-united,  and  it  infallibly  went 
into  confufion.  In  modern  times,  this  order  of  battle 
cannot  be  adopted  with  fuccefs  on  account  of  the  faci- 
lity with  which  it  is  broken  by  artillery,  and  the  flaugh- 
ter  to  which  it  expofes  the  troops  from  every  kind  of 
fire  arms.  The  fecond,  or  modern  order  of  battle, 
confifts  in  forming  a  front  of  an  immenfe  extent,  with 
only  two  or  three  men  in  depth,  and  ufually  fupporting 
thefe  by  another,  and  perhaps  a  third  equally  flender 
line,  at  a  confiderable  diftance  in  the  rear.  Troops 
thus  drawn  up  derive  the  greateft  poffible  benefit  from 
their  own  fire  arms,  and  fuffer  the  leaft  lofs  from  thofe 
of  the  enemy.  They  provide  for  their  own  fubfiflence  by- 
covering  an  immenfe  track  of  country.  Their  battles  are 
not  fanguinary,  as  they  are  feldom  very  clofely  engaged  ; 
and  in  cafe  of  a  defeat,  little  lofs  is  fuffered,  becaufe  they 
can  fcatter  themfelves  over  a  wide  fpace,  as  the  rear  pro- 
teds  the  advanced  body  ;  and  as  the  troops  in  a  long 
line  can  feldom  all  be  engaged  at  once,  they  are  fup- 
ported  by  each  other  in  a  retreat.  This  order  of  battle, 
however,  is  eafily  broken  ;  and  the  moment  the  flank  of 
an  army  is  turned,  it  is  under  the  neceffity  of  retreat- 
ing, as  troops  cannot  fpeedily  be  brought  from  other 
quarters  to  face  the  enemy  there.  The  laft  order  of 
battle  confifts  of  dividing  an  army  into  columns  of  a 
narrow  front  and  very  great  depth,  and  of  ftationing 
the  columns  at  fome  diftance  from  each  other,  with  a 
fecond  fet  of  columns  oppofite  to  the  intervals  between 
the  firft.  This  arrangement  is  fuperior  to  the  phalanx, 
in  this  refpect,  that  it  does  not  expofe  an  army  to  dif- 
order  by  inequalities  of  ground,  by  the  turning  of  its 
flank,  or  even  by  the  defeat  of  one  of  its  parts.  The 
celebrated  Epaminondas  won  the  battles  of  Leudra 
and  Mantinea,  by  forming  a  part  of  his  troops,  on  each 
of  thefe  occafions,  into  a  ftrong  column,  which,  by  its 
great  depth,  and  the  mechanical  weight  of  its  fhock, 
broke  through  the  Spartan  phalanx.  The  Romans  are 
known  to  have  owed  their  military  faccefs,  in  a  great 
meafure,  to  the  arrangement  of  their  legion.  It  was 
drawn  up  upon  the  principle  now  mentioned  ;  and  tho' 
the  columns  were  only  16  men  in  depth,  it  was  con- 
feffedly  fuperior  to  the  phalanx.  In  modern  times, 
however,  this  order  of  battle  is  attended  with  great  dif- 
ficulties. It  muft  reduce  an  army  to  embarraffment 
with  regard  to  provifions  from  the  fmallnefs  of  territory 
which  is  thus  occupied,  and  it  expofes  the  troops  in  an 
engagement  to  dreadful  destruction  from  the  powerful 
miffile  weapons  which  are  now  employed.  In  every 
enterprife  they  muft  inftantly  carry  their  point  or  be 
•undone,  as  the  fire  of  a  few  guns  from  a  fingle  battery 
or  redoubt  would  exterminate  them  by  thoufands. 
With  all  its  imperfections,  however,  this  laft  order  of 


battle  has  at  times  been  employed  by  enterprifing  men. 
It  was  the  favourite  arrangement  of  Guftavus  Adol- 
phus  ;  and  his  troops  were  drawn  up  according  to  it  at 
the  battle  of  Lutzen,  where  he  himfelf  was  killed,  while 
his  army  was  victorious.  The  celebrated  Marquis  of 
Montrofe  alfo  ufed  it  on  more  than  one  occafion,  and 
it  was  now  adopted  in  all  important  cafes  by  Bonaparte. 
Trufting  to  its  fuccefs,  he  pufhed  his  columns  into  the 
midft  of  the  Auftrian  army  at  Millefimo,  and  fairly  cap- 
tured one  of  its  wings.  He  ventured  farther  to  throw 
himfelf  into  the  centre,  between  the  Auftrian  and  Sardi- 
nian armies,  and  to  vanquifli  the  one,  by  acting  againft  it 
with  his  whole  troops  while  feparated  from  the  other. 
Being  carelefs  about  the  fhedding  of  blood,  he  never  hefi- 
tated  to  expofe  his  whole  army  to  utter  ruin  in  cafe  of  a 
failure.  The  faccefs  of  his  battles,  by  enabling  him  to 
lay  almoft  all  Italy  under  contribution,  gave  him  the 
means  of  maintaining  the  moft  fteady  and  fevere  difci- 
pline  over  a  well  paid  army.  Filled  with  high  notions 
of  military  glory,  which  he  is  faid  to  have  derived  from 
the  writings  of  Plutarch,  he  laboured  to  inflame  with 
the  fame  fpirit,  the  minds  of  his  foldiers  by  proclama- 
tions, expreffed  in  a  very  different  ftyle  from  the  formal 
and  more  modeft  language  of  modern  times.  "  Soldiers 
(faid  he,  when  he  firft  entered  Lombardy),  you  have 
rufhed  like  a  tourent  from  the  fummit  of  the  Appe- 
nines,  you  have  driven  back  and  difperfed  all  who  op- 
pofed  your  march.  Your  fathers,  your  mothers,  your 
wives,  your  fifters,  your  fweethearts,  rejoice  in  your 
fuccefs,  and  boaft  with  pride  of  being  related  to  you. 
But  remains  there  nothing  more  for  you  to  effect  ?  Shall 
posterity  reproach  us  with  having  found  a  Capua  in 
Lombardy  ?  But  I  already  fee  you  rufhing  to  arms  ; 
an  unmanly  repofe  fatigues  you,  and  the  days  loft  to 
glory  are  loft  to  your  felicity.  But  let  the  people  be 
tranquil ;  we  are  the  friends  of  all  nations,  and  more 
particularly  of  the  defendants  of  the  Brutufes,  the  Sci- 
pios,  and  the  illuftrious  perfonages  whom  we  have  cho- 
fen  as  models.  To  reftore  the  Capitol,  to  replace  with 
honour  the  ftatues  of  the  heroes  who  rendered  it  re- 
nowned, and  to  roufe  the  Roman  people,  become  torpid 
by  fo  many  ages  of  flavery,  fuch  will  be  the  fruit  of 
your  victories;  they  will  form  an  epoch  to  pofterity, 
and  you  will  have  the  immortal  glory  of  renovating  the 
faireft  portion  of  Europe.  The  French  nation,  free 
and  refpected  by  all  the  world,  will  give  to  Europe  a 
glorious  peace.  You  will  then  return  to  your  homes 
and  your  fellow-citizens  ;  who,  when  pointing  to  you, 
will  fay,  He  was  of  the  army  of  Italy." 

At  the  commencement  of  the  French  invafion  of 
Germany,  Marihal  Wurmfer  was  fent  into  Italy  to  re- 
place Beaulieu,  who  was  removed  from  his  command. 
On  his  arrival,  he  collected  the  wrecks  of  the  Auftrian 
army,  and  prepared,  till  he  fhould  receive  reinforce- 
ments, to  confine  the  French  within  as  narrow  limits  as 
poffible,  by  lines  drawn  from  the  lake  of  Garda  to  the 
river  Adige.  At  the  end  of  June,  however,  thefe  lines 
were  attacked  and  carried  by  MafTena's  divifion,  which 
induced  Wurmfer  to  avoid  farther  exertion  till  he  fhould 
receive  an  increafe  of  force.  In  the  mean  time  Bona- 
parte was  not  a  little  difturbed  by  partial  infurrections 
of  the  Italians.  Soon  after  his  arrival  in  Lombardy, 
the  inhabitants  of  Milan  and  of  Pavia  had  rifen  in  con- 
cert againft  his  troops  ;  but  they  were  reduced  to  fub- 
je&ion  with  little  bloodfhed.    In  the  beginning  of  July, 
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farther  infurre&ions  broke  out  in  the  Romagna.     The    army,  by  fummoning  its  commander  in  chief  to  fur-     french' 
infurgents  eftablifhed  their  head  quarters  at  Lugo,  and    render.     The  ftratagem  was  fuccefsful.     The  Imperial  Revolution 
repulfed  a  party  of  French  cavalry  that  was  fent  againft    officers  imagined  that  the  whole  army  was  in  the  place, 
them.     It  was  not  till  Angereau  had  overcome  them, 
on  the  6th,  in  a  battle  in  which  he  loft  200  men,  that 
they  could  be  fubdued.    The  {laughter  of  thefe  unhappy 
people  was  very  great.     Their  town  was  given   up  to 
pillage,  and  all  found  in  arms  were  deftroyed. 


and   immediately,    with  their  troops 
arms,  to  the  number  of  4000  men. 


laid  down  their 


Such  is  the  account  of  this  tranfaCtion,  which  we 
have  from  the  partial  pen  of  the  panegyrift  of  Bona- 
parte, who  writes  the  hiftory  of  his  campaigns  in  Italy  ; 


The  firft  part  of  the  month  of  July  was  fpent  by  Bo-    but  we  believe  that  the  General  has  himfelf  affigned 


the  true  reafon  of  his  fuccefs  on  this  occafion,  and 
others,  where  fuccefs  could  not  be  reafonably  expected. 
In  one  of  his  intercepted  letters,  Bonaparte  informs  his 
correfpondent,  that  the  Auftrian  armies  in  Italy  coft 
him  more  money  than  his  own ;  and  indeed  it  is  not 
within  the  compafs  of  fuppofition,  that  a  body  of  ve- 
teran foldiers  could  have  been  intimidated  to  lay  down 
fo  that  Bonaparte,  intiead  of  being  able  to  their  arms  by  fo  vain  glorious  a  threat  as  this,  had  not 
had  fpeedily  to  defend  himfelf  againft  the    their  officers  been  corrupted  by  French  gold  and  French 


naparte  in  commencing  the  fiege  of  Mantua  in  regular 
form  5  and  towards  the  clofe  of  that  month  he  expe&ed 
its  capture.  In  this,  however,  he  had  ill  calculated  the 
immenfe  military  efforts  which  Auftria,  aided  by  the 
money  of  Britain,  was  capable  of  making.  Twenty 
thoufand  troops  had  been  fent  from  the  Rhine,  and 
other  reinforcements  were  marching  towards  Italy  from 
all  quarters  ; 
take  Mantua 


force  of-  a  fuperior  army  to  his  own,  that  approached 
to  raife  the  fiege,  and  even  threatened  to  drive  him  out 
of  Italv.  Wurmfer's  army  defcended  from  the  Tvrol 
in  two  divisions.  One  half  of  it  proceeded  along  the 
eaft  fide  of  the  lake  of  Garda,  and  the  other  came  by. 
the  weft  to  cut  off  the  retreat  of  the  French,  who  were 
thus  enclofed  by  the  Auftrians.  On  the  29th  of  July, 
at  three  o'clock  in  the  morning,  Maflena  was  driven 
from  the  ftrong  poft  of  La  Corona,  on  the  eaft  of  the 
lake,  while,  at  the  fame  time,  15,000  Auftrians  drove 
the  French  from  Salo,  and  afterwards  took  Brefcia,  with 


principles.  The  ftratagem  might  have  its  effect  upon 
the  common  foldiers,  but  it  could  not  poffibly  impofe 
upon  their  leaders,  or  upon  the  meffenger  who  fummon- 
ed  Lonado  to  furrender.  279 

On  the  5th  and  6th,  Bonaparte  attacked  Marfhal  ASain  dc* 
Wurmfer,  and  drove  him  from  Pefchiera  and  the  river  feated* 
Mincio.  On  the  7th,  the  Auftrians  were  compelled  to 
quit  Verona,  and  to  retire  once  more  to  the  mountains 
of  Tyrol.  This  conteft,  which  had  lafted  more  than 
fix  days,  coft  the  Imperialifts  more  than  20,000  men, 
upwards  of  15,000  of  whom  were  made  prifoners.     A 


all  the  magazines  and  hofpitals  of  Bonaparte's  army,  part  of  the  Emperor's  troops  had  been  levied  in  Gal- 
There  was  a  fatal  error,  however,  in  the  general  plan  licia,  the  part  of  Poland  which,  in  the  partition  of  that 
of  operations  that  had  been  formed  by  the  Imperialifts.  country,  had  been  allotted  to  Auftria.  Thefe  men  feiz- 
Their  army  united  was  an  overmatch  for  the  French  ;  ed  the  moment  of  defeat  to  quit  a  fervice  which  they 
but  they  had  voluntarily  divided  it  into  two  parts,  plac^  difliked,  and  to  go  over  to  the  French  ;  a  circumftance 
ing  Bonaparte  between  them.  The  error  was  inftant-  which  greatly  fwelled  the  lift  of  prifoners. 
ly  difcerned,  and  taken  advantage  of  by  their  anta-  It  was  now  neceffary  for  the  French  to  commence 
gonift.  On  the  night  of  the  30th,  he  fuddenly  raifed  the  fiege  of  Mantua  anew.  The  garrifon  in  their  abfence 
the  fiege  of  Mantua,  and  leaving  a  fmall  body  of  troops  had  deftroyed  their  works,  and  carried  into  the  place 
to  keep  in  check  the  Imperialifts  on  that  fide,  he  march-  140  pieces  of  heavy  cannon  which  they  had  left  behind 
ed  rapidly  weftward,  and  on  the  firft  of  Auguft  retook  them,  and  procured  a  confiderable  quantity  of  provi- 
Brefcia,  with  the  magazines  and  hofpitals.  Having  fions.  The  blockade  was  renewed  ;  but  the  French,  by 
the  mafs  of  his  army  united,  Bonaparte  furpaffed  his  the  lofif  of  their  artillery,  were  unable  to  proceed  to  a 
antagonifts  in  numbers  wherever  he  encountered  them,  regular  fiege  ;  and  by  the  beginning  of  the  month  of 
He  prepared  to  attack  the  Imperialifts  on  the  3d  at  Salo,  September,  Marfhal  Wurmfer,  having  received  new  re- 
Lonado,  and  Caftiglione,  but  was  anticipated  by  them,  inforcements,  was  again  enabled  to  attempt  the  relief 
Having  formed  a  large  body  of  his  troops  into  clofe  co-  of  the  place.  Bonaparte  having  information  of  his  in- 
lumns,  the  Auftrians,  who  were  not  yet  aware  of  the  na-  tended  approach,  left  fufficient  troops  to  keep  up  the 
ture  of  his  mode  of  fighting,  extended  their  line  to  fur-  blockade,  while  he  advanced  northward  with  his  army; 
round  them  ;  a  movement  which  enabled  the  columns  to  and  on  the  4th  of  September  drove  the  Auftrians  from 
penetrate  the  Imperial  army  in  all  directions,  and  throw  the  paffes  of  St  Marco  and  the  city  cf  Roveredo  to  the 
it  into  complete  diforder.  The  French  took  4000  pri-  pafs  of  Calliano,  where  they  made  their  principal  fiand. 
foners,  and  20  pieces  of  cannon.  The  Imperial  troops  Here  a  battle  enfued,  in  which  the  French  took  no  lefs  Hismafter- 
were  here  fo  completely  defeated,  that  a  confiderable  than  6000  prifoners,  and  entered  Trent  as  conquerors,  ty  conduct 
divifion  of  them  having  in  vain  attempted  to  retreat  by  Upon  fuffering  this  defeat,  Marfhal  Wurmfer  adopted  a  ^"pr  a  third 
Salo,  which  they  found  occupied  by  the  French,  wan-  meafure  which  cannot  be  fufficiently  approved  of.  In- 
dered  about  in  fearch  of  a  road  by  which  to  efcape  ;  and  ftead  of  retiring  before  the  conqueror,  who  might  have 
having  next  day  come  to  Lonado,  they  fummoned  it  driven  him  to  Infpruck,  and  arrived  at  a  critical  mo- 
ment at  the  Danube,  where  Moreau,  after  much  hefita- 
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defeat. 


to  furrender,  upon  the  fuppofition  that  the  greater  part 
of  the  French  army  had  gone  eaftward  to  encounter 
Wurmfer.  This  was  actually  the  cafe  ;  but  it  fo  hap- 
pened, that  Bonaparte  was  in  perfon  at  Lonado  with 
only  1200  men.  He  was  fufficiently  perplexed  by  this 
accident ;  but  having  ordered  the  meffenger  to  be 
brou-ght  into  his  prefence,  he  threatened  to  deftroy  the 

whole  divifion  for  having  dared  to  infuk  the  French    had  ftill  a  confiderable  body  of  troops  however. 
Suppl.  Vol.  III.  G 


tion,  had  only  commenced  his  retreat,  he  fuddenly 
threw  himfelf  wjth  his  vanquifhed  army  into  Baffano, 
upon  the  flank  and  rear  of  Bonaparte,  and  then  advanc- 
ed by  hafty  marches  towards  Mantua.  He  attempted 
to  make  a  ftand  at  Baffano  on  the  8th,  but  was  defeat- 
ed, and  5000  of  his  men  were  taken   prifoners.     He 
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thefe  he  puflied  forward  ;  and  having  fought  different    fuit,  he  was  thrown  into  a  morafs,  while  ft  ill  under  the      French 
fcattered  divifions  of  the  French  at  Cerea,  Caftellano,    fire  of  the  troops  in  the  village  ;  but  here  he  again  efcap-  Revolution 
and  DueCaftello,  he  effected  the  paffageof  the  Adige  at     ed,  as  the  Auftrians  did  not  attempt  to  follow  up  their      I79°- 
Porto  Legnano,  entered  Mantua  with  the  wreck  or"  his     advantage.  "w 

army,  amounting  to  about  4000  infantry  and  4500  ca-         The  village  of  Arcole  was  taken   towards  the  even- 
valry.     In  this  enterprife  the  lmperialifts  loft  altogether    ing  by  Guieux,  and  afterwards  evacuated  by  the  French. 
20,000  men  ;  but  the  effect  of  it  was,  that  it  fixed  Bo-     On  the  following  day  (the  16th  of  November)  an  ob- 
naparte  in  Italy,  where  he  was  obliged  to  remain  watch-     ftinate  conflict  enfued  in  its  neighbourhood,  in  which        ag, 
ing  and  keeping  under  blockade  the  numerous  garrifon    nothing  decifive  was  accomplifhed.     On  the  17th  the  They  are 
of  Mantua.     He  hoped  that  its  numbers  would  foon    Auftrians,  having  prefled  impetuoufly  forward  upon  the  defeated, 
reduce  it  by  famine  to  the  neceffity  of  a  capitulation  ;    centre  of  the  French  aimy,  were  taken  by  fnrprife  up- 
but  in  this  he  was  deceived,  as  the  flefh  of  the  horfes,    on  their  flank  by  the  leit  wing  of  the  French,  which 
carried  into  it  by  Wurmfer,  afforded  fubfiftence  to  the    had  been    ft-aioned  for   that   purpofe   in   ambufcade. 
troops  during  a  very  long  period.  Their  left  wing,  however,  maintained  its   ground  till 

In  the  mean  time,  the  fame  which  their  countryman  Bonaparte  fent  round  a  party  of  horfe  with  twenty-five 
Bonaparte  gained  by  thefe  victories,  produced  in  the  trumpeters  to  their  rear,  who,  by  the  noife  they  made, 
Corficans  a  defire  to  change  the  Britifh  government  for  induced  the  Auftrians  to  believe  themfelvesfurrounded, 
that  of  France.  They  accordingly  diiplayed  fo  mu-  and  to  fly  on  all  fides  in  confufion. 
tinous  a  fpirit,  that  the  Britifh  Viceroy  thought  fit  to  Here  again  appear  evidences  of  treachery  among  the 
evacuate  the  ifl  ind,  which  was  no  longer  of  any  value  to  Auftrian  officers,  though  the  battle  of  Arcole  was  the 
his  government  after  all  Italy  had,  in  a  great  meafure,  moft  fevere  which  the  French  had  yet  fought  in  Italy, 
fubmitted  to  the  French.  The  Imperial  fubjects  in  and  extremely  fatal  to  their  officers,  as  well  as  to  a 
Italy  alfo,  along  with  the  inhabitants  or  Bologna,  Fer-  multitude  of  their  troops.  During  its  continuance,  Da- 
rara,  and  Modena,  who  were  completely  corrupted  by  vidovich  had  fucceeded  in  defeating  Vaubois,  who  was 
the  falfe  phdofophy  of  the  age,  began  now  to  republi-  oppofed  to  him  and  Rivoli,  and  the  blockade  of  Man- 
canife  themfelves  under  the  patronage  of  the  French  tua  was  actually  uncovered  for  a  time.  But  Bona- 
general.  They  fent  deputies  to  a  convention,  levied  parte  now  returned,  after  having  driven  Alvinzi  acrofs 
troops,  and  abolifhed  all  orders  of  nobility.  the  Brenta,  and  the  pcfitions  of  Rivoli  and  La  Corona 

The  Emperor  foon  fent  into  the  field  a  new  army  to  were  retaken,  and  Davidovich  repulfed  into  Tyrol, 
attempt  the  relief  of  Mantua.  In  the  beginning  of  General  Wurmfer,  however,  ftill  held  out  in  Mantua 
November  this  army  advanced  under  the  command  of  during  the  remaining  part  of  the  year;  and  the  only 
Field  Marfhal  Alvinzi,  who  advanced  towards  Vizenza  fruit  hitherto  derived  from  fo  many  victories  was,  that 
on  the  eaft,  feconded  by  General  Davidovich,  who  de-  the  French  nation  was  led  to  look  towards  Bonaparte 
fcended  with  another  divifion  from  Tyrol.  Alvinzi  as  its  only  invincible  commander,  upon  whom  all  its 
had  already  croffed  the  Piava,  when  he  was  met  by  the    hopes  of  conqueft  were  to  depend.  ag 

French,  and  compelled  to  repafs  that  river.     But  Da-        During  thefe  military  tranfactions,  Great  Britain  had  Negocia- 
vidovich,  in  the  mean  time,  after  feveral  engagements,     entered   into  a  negociation    with   France.     In   confe-  tion  be- 
having fucceeded   in    driving   the   French    down   the    quence  of  paffports  obtained  from  the  Directory,  Lord  twccn  Bri- 
Adige  towards  Verona,  Bonaparte  was  under  the  ne-    Malmefbury  arrived  in  Paris,  and  began  the  negociation  pin 
ceffity  of  concentrating  his   forces.     He  now  adopted    with  De  la  Croix  the  minifler  for  foreign  affairs.     Tho' 
his  ufual  expedient  of  keeping  one  divifion  of  the  hoftile    the  Directory  could  not  decently  refufe  to  negociate, 
army  in  check,  while  he  contended  with  the  mafs  of  his    yet  they  were  unwilling  ferioufly  to  conclude  a  peace 
forces  againft  the  other.     He  left  Vaubois   with  fome    with  Britain.     On  the  other  hand,  the  Britifh -miniftry 
troops   to   detain   Davidovich,  while  lie  advanced  in    have  fince  declared  that,  as  individuals,  they  actually 
perfon  againft  Alvinzi,  who  was  now  haftening  towards     difapproved   of  a   peace  at  this  time,  but  that   they 
Verona.     He  was  met,  on  his  way,  by  the  Auftrians  at    thought  it  neceffary   both  to  negociate,  and  even   to 
the  village  of  Arcole.  To  feize  this  village,  which  could    conclude  a  treaty,  if  proper  terms  could  be  obtained, 
not   be   fpeedily    turned   on  account  of  a   canal,  the    In  judging    thus,  they   were   certainly   right;  for  the 
French  were  under  the  neceffity  of  paffing  a~ narrow     country  at  large,  not  feeing  the  danger  of  peace,  was 
bridge  in  the  face  of  the  fire  of  the  Auftrians.     They    very  defirous  of  it,  whilft  a  defperate  faction  was  con- 
made  the  attempt  without  fuccefs.     Their  officers  rufh-    ftantly  afcribing  the  continuance  of  the  war  to  the  cri- 
ed to  the  head  of  the  column,  and  in  vain  attempted  to    minal  obftinacy  of  the  Britiih  government.     The  nego- 
rally  the  troops.     Generals  Verdier,  Bon,  Verne,  and     ciation  which  was  now  let  on  foot  opened  the  eyes  of 
Lafnes,  were  carried  off  the  field.     Angereau  advanced    all  but  thofe  who  wifhed  to  fell  their  country  to  French 
with  a  ftandard  to  the  extremity  of  the  bridge,  but  no-    regicides.     Lord  Malmefbury  propofed,  that  the  prin- 
body  followed  him.     At  laft  Bonaparte,  who  in  the    ciple  of  mutual  reftitutions  fhould  be  agreed  upon  as 
mean  time  had  fent  Guieux  with  2000  men  to  turn  the    the  bafis  of  the  treaty.     After  much  ufelefs  altercation, 
village  at  two  miles  diftance,  haftened  to  the  bridge  of    and  many  notes  had  paiTed  upon  this  fubject,  and  alfo 
Arcole.     Seizing  a  ftandard,  he  advanced  at  the  head    upon  the  queftion,  how  far  Lord  Malmefbury  could  ne- 
of  the   grenadiers,   crying,   "  Follow  your  general."    gociate  for  the  allies  of  Great  Britain,  from,  whom  he 
They  accordingly  followed  him  to  within  30  yards  of    had  received  no  official  powers,  the  Directory  at  laft 
the  bridge,  when  they  were  intimidated  by  the  terrible    agreed  to  the  general  principle  of  mutual  reftitutions, 
fire  of  the  Auftrians,  and  their  leader  found  it  neceffary    and  required  that  the   objects  of  thefe  fhould  be  fpeci- 
to  retire.     Attempting  to  mount  his  horfe  to  rally  the    fied.     Accordingly,  the  Britifh  ambaffador  propofed, 
column?  left  the  Auftrians  fhould  advance  to  the  pur-   in  two  memorials,  that  France  fhould  relinquifh  the 
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Auftrian  Netherlands,  and  offered  to  give  up  the  French 
foreign  fcttlements  in  return.  An  offer  was  alfo  made 
to  reftore  a  great  part  of  the  Dutch  foreign  poffeffions, 
on  condition  that  the  Stadtholder's  ancient  authority 
fhould  be  acknowledged  in  that  country.  The  Direc- 
tory now  required  Lord  Malmefbury  to  prefent  the  ul- 
timatum of  his  conditions  within  twenty-four  hours. 
On  his  complaining  of  this  demand,  he  was  informed, 
on  the  19th  of  December,  that  the  Directory  would 
agree  to~  no  conditions  contrary  to  the  French  confti- 
tution ;  and  it  was  added,  that  his  farther  rehdence  at 
Paris  was  unneceffary  ! 

During  this  year,  Great  Britain  retained  her  ufual 
fuperiority  by  fea.  A  Britifh  fquadron,  under  Admi- 
ral Elphinfton,  had  taken  poffeflion  of  the  Dutch  fet- 
tlement  at  the  Cape  of  Good  Hope,  on  the  16th  of 
September  1795.  This  fettlement  the  Dutch  wifhed 
eagerly  to  recover  ;  and  for  this  purpofe  they  advanced 
money  to  enable  the  French  to  fit  out  a  fquadron  to 
co-operate  with  them  in  an  attack  upon  it.  The  French 
government  took  the  money,  but  the  fquadron  was 
never  equipped.  The  Dutch  themfelves  this  year  fent 
a  fquadron  of  feven  fhips  of  war,  under  Admiral  Lucas, 
to  attempt  to  reconquer  the  Cape  ;  but  being  no  match 
for  the  Britifh  fquadron,  and  being  likewife  caught  be- 
tween two  fires,  without  the  poffibility  of  efcaping,  the 
Dutch  fleet,  without  firing  a  gun,  was  delivered  up  to 
the  Britilh  admiral. 

Notwithftanding  the  fuperiority  of  Great  Britain  by 
fea,  the  French,  towards  the  clofe  of  this  year,  attempt- 
ed an  invafion  of  Ireland  ;  but  the  plan  was  ill  con- 
certed, and,  of  courfe,  unfuccefsful.  The  whole  con- 
duct of  it  was  intrufted  to  one  man,  General  Hoche, 
and  no  fecond  was  prepared  to  occupy  his  place  in  cafe 
of  any  accident.  The  difaffec"ted  faction  with  whom 
the  French  meant  to  co-operate  was  not  warned  of 
their  approach,  and  the  fleet  was  fent  towards  a  quarter 
of  the  country  where  the  people  were  little  difpofed, 
or,  at  leaft,  by  no  means  prepared  to  receive  them. 
Eighteen  fhips  of  the  line,  thirteen  frigates,  twelve 
floops,  andfome  tranfports,  having  25,000  land  forces 
on  board,  were  employed  in  this  expedition.  When 
about  to  fail,  it  was  detained  for  fome  time  by  a  mutiny 
which  arofe  in  confequence  of  the  enliftment  of  about 
1,200  galley  flaves.  The  fleet  failed  on  the  10th  of 
December  ;  but  a  fhip  of  the  line  was  loft  in  going  out 
of  Breft,  and  fome  of  the  reft  were  damaged.  The 
frigate  in  which  the  commander  in  chief  had  embarked 
was  feparated  from  the  fleet  in  a  gale  of  wind  ;  and  the 
confequence  was,  that  when  the  greater  part  of  the 
fleet  arrived  at  Bantry  Bay,  on  the  weft  coaft  of  Ire- 
land, nobody  had  inftrudions  how  to  proceed.  The 
troops  and  their  officers  wifhed  to  land,  but  the  admi- 
ral, Bouvet,  refufedto  comply  with  their  requeft.  Ha- 
ving remained  feveral  days  upon  the  coaft,  he  failed  for 
France,  and  arrived  at  Breft  with  a  part  of  the  fleet  on 
the  31ft  of  December.  General  Hoche  did  not  reach 
Bantry  Bay  till  it  was  too  late,  and  therefore  could  not 
land.  The  fleet  fuffered  great  lofTes  in  its  return.  One 
fhip  of  the  line  and  two  frigates  foundered  at  fea,  a  fri- 
gate was  taken  by  the  Britifh,  and  a  fhip  of  the  line, 
after  an  engagement  with  two  Britifh  fhips,  was  run 
afhore  to  prevent  her  being  captured. 

At  the  commencement  of  the  year  1797,  the  Arch- 
duke Charles  was  ftill  occupied  in  the  reduction  of 
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Kehl,  and  of  the  French  fortifications  oppofite  to  Hu- 
ningen.  Moreau  ftill  commanded  the  army  that  oppo- 
fed  the  Archduke  ;  but  General  Hoche,  after  his  re- 
turn from  the  expedition  to  Ireland,  was  appointed  to 
fucceed  Jourdan  on  the  Lower  Rhine.  Bonaparte  was 
ftill  engaged  in  the  blockade  of  Mantua,  while  the  Auf- 
trian government  was  making  vaft  efforts  to  recruit  the 
army  of  Alvinzi  after  its  defeat  at  Arcole,  and  to  en- 
able that  General  to  make  a  laft  and  defperate  effort  for 
the  relief  of  Mantua.  The  young  men  of  Vienna  were 
urged  to  give  their  affiftance  on  this  important  occa- 
fion,  and  6000  of  them  marched  into  Italy  as  volun- 
teers. Alvinzi's  army  amounted  now  to  nearly  50,000 
men ;  and  he  commenced  his  operations  on  the  8th  of 
January,  by  fkirmifhing  along  the  whole  of  the  French 
line  from  below  Porto  Legnago  upwards,  to  La  Co- 
rona near  the  lake  Garda.  He  continued  for  fome 
days  to  alarm  the  French  at  all  points,  and  thus  to 
conceal  the  plan  of  his  future  efforts.  On  the  10th 
Bonaparte  was  ftill  at  Bologna,  on  the  other  fide  of 
Mantua,  taking  precautions  againft  the  efcape  of  Wurm- 
fer  by  that  quarter,  which,  from  an  intercepted  letter, 
he  had  learned  was  in  contemplation.  Being  now  in- 
formed of  the  approach  of  the  Auftrian  army,  he  ha- 
ftened  to  Mantua,  and  from  thence  to  Verona,  which 
was  the  centre  of  the  line  of  his  army  that  oppofed 
Alvinzi.  He  arrived  at  Verona  on  the  morning  of  the 
1 2th  ;  but  as  the  Auftrians  continued  to  make  their  at- 
tacks upon  all  quarters  at  once,  he  was  unable  to  pene- 
trate the  defign  of  their  leader.  At  laft,  on  the  13th, 
the  efforts  of  the  Auftrians  began  to  affume  a  more  for- 
midable afpecT:  on  the  lower  part  of  his  line  near  Porto 
Legnago  ;  but  on  the  evening  of  the  fame  day  he  re- 
ceived intelligence,  that  the  upper  extremity  of  his  line, 
where  Joubert  commanded,  had  been  attacked  by  fuch 
an  immenfe  fuperiority  of  numbers,  that  there  could  be 
no  doubt  that  the  greateft  number  of  the  Imperial 
troops  was  concentrated  there.  The  poft  of  La  Coro- 
na had  even  been  forced,  and  Joubert  compelled  to 
withdraw  to  Rivoli,  which  he  alfo  abandoned, 

The  Auftrians  ftill  perfifted  in  their  unfortunate  plan 
of  dividing  their  army,  that  they  might  have  two  chan- 
ces of  fuccefs.  Ten  thoufand  chofen  troops,  among 
whom  were  the  Vienna  volunteers,  were  deftined  under 
General  Provera  to  penetrate  to  Mantua  by  Porto  Leg- 
nago, at  the  lower  extremity  of  the  French  line  ;  while 
Alvinzi  in  perfon  advanced  with  the  mafs  of  the  army 
againft  Joubert  at  its  other  extremity.  On  the  13th 
all  went  well ;  Joubert  was  compelled  to  retreat  j  and 
he  was  fo  fituated,  that  the  eafy  capture  of  his  whole 
divifion  on  the  following  day  appeared  a  very  probable 
event. 

Bonaparte,  in  the  mean  time,  having  learned  the 
ftate  of  affairs,  left  Verona  in  the  evening  of  the  13th, 
having  firft  ordered  the  whole  centre  of  his  army  under 
Maffena  to  follow  him  to  the  neighbourhood  of  Rivoli 
with  all  pofllble  fpeed.  Here  he  fpent.the  night  with 
his  officers  in  arranging  the  order  of  battle  for  next 
day,  and  in  occupying  proper  pofitions.  At  day-break 
of  the  14th  the  attack  was  begun  by  Joubert's  divifion, 
to  the  no  fmall  furprife  of  the  Imperialifts,  who  were 
not  aware  of  the  arrival  of  Bonaparte  with  reinforce- 
ments. The  battle,  however,  was  long  and  obftinate. 
The  fuperiority  of  numbers  on  the  fide  of  the  Auftrians 
enabled  them  to  defeat  all  the  efforts  of  the  French  to 
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French  turn  their  divisions.  They  at  lad  fucceeded  in  driving 
Revolution  ^k  Up0n  the  centre  the  two  wings  of  the  French  ar- 
797'  my  in  considerable  diforder.  Alvinzi  now  attacked  the 
centre,  which  fcarcdy  maintained  its  pofition  ;  and  the 
Auftrian  wings  advancing  on  both  fides,  completely 
furrounded  the  French  army.  The  victory  feemed  al- 
ready won  ;  and  it  is  faid  that  Alvinzi  difpatched  a 
courier  to  Vienna  to  announce  the  approaching  capture 
of  Bonaparte  and  his  army.  Bonaparte  indeed  confi- 
dered  his  own  fitu  ttion  as  very  alarming  ;  and  is  faid  to 
have  meditated  his  efcape  acrofs  the  Auftrian  right 
wing.  From  the  nature  of  his  order  of  battle,  his 
troops  had  rather  been  concentrated  than  fcattered  by 
the  repulie  they  had  received,  and  it  was  therefore  Rill 
"  in  his  power  to  make  a  dei'perate  effort.  Having  form- 
ed three  ftrong  columns,  he  fent  them  againft  the  Au- 
ftrim  right  wing.  They  fucceeded  in  penetrating  it 
at  different  points  ;  and  it  fled  in  fuch  confufion,  that 
having  encountered  a  party  of  French  that  had  not  ar- 
rived in  time  to  join  the  body  of  the  army,  4000  Auf- 
200  trians  laid  down  their  arms  in  a  panic,  and  furrendered 
Andarede-  themfelves  prilbners  of  war.  Night  put  an  end  to  any 
fcated.  farther  conteft  ;  but  Bonaparte  confidering  this  quarter 
of  his  line  as  no  longer  in  danger,  departed  to  oppofe 
General  Provera,  leaving  Joubert  to  profecute  the  vic- 
tory now  gained.  This  lervice  he  performed  with  great 
fuccefs.  A  detachment  under  General  Murat  having 
marched  all  the  night  of  the  14th  after  the  battle, 
feized  Montebaldo  in  the  rear  of  the  pofition  at  Co- 
rona, to  which  a  confiderable  divifion  of  the  Auftrians 
had  retreated,  while  Joubert,  next  morning,  attacked 
them  in  front.  Finding  themfelves  furrounded,  they 
foon  fell  into  confufion.  Six  thoufand  men  were  made 
prifoners,  many  were  drowned  in  attempting  to  crofs 
the  Adige,  and  the  remainder  fled  to  Tyrol. 

During  this  fanguinary  conteft  on  the  upper  part  of 
the  Adige,  General  Provera  had  forced  his  paitage  a- 
crofs  the  lower  part  of  that  river  at  Angiara  near  Porto 
Legnago,  and  compelled  the  French  General  Guieux 
to  retire  to  Ronco.     Angereau  collected  all  the  troops 
in  the  neighbourhood,  and  marched  to  attack  Provera  ; 
but  as  he  haftened  towards  Mantua,  Angereau  cculd 
only  come  up  with  his  rear  ;  of  which,  after  an  engage- 
ment, he  took  2000  prifoners.     On  the  15th,  however, 
General  Provera  arrived  in  the  vicinity  of  Mantua.  The 
city,  which  ftands  in  a  lake,  was  blockaded  at  the  two 
points,  by  which  it  has  accefs  to  the  main-land  called 
St  George  and  La  Favorite.    Alvinzi  was  to  have  form- 
ed his  junction  with  Provera  at  the  pole  of  St  George. 
Receiving  no  intelligence  of  him,  General  Provera  fum- 
moned  the  French  commander  here  to  furrender  ;  and 
,01        on  his  refufal,  endeavoured  to  carry  the  pofition  by  af- 
Mantua       fault.      Having  failed  in  this  attempt,  he  turned  his  at- 
furrenders.  tenticn  towar.ds  the  poll  of  La  Favorite,  which  he  at- 


tacked on  the  morning  of  the  16th;  while  Wurmfer,  French  . 
who  had  perceived  his  arrival,  advanced  with  the  troops  K-evolutioh 
of  the  garrifon  againft  the  fame  point.  But  by  this  v^r-^Z^, 
time  Bonaparte  had  arrived  with  reinforcements.  Ge- 
neral Wurmfer  Was  repulfed  (b)  ;  and  Provera  being 
completely  furrounded  by  the  French,  was  under  the 
neceffity  of  furrendering  himfelf  with  his  troops  prison- 
ers of  war.  The  refult  of  all  thefe  battles  at  Rivoli  and 
Mantua  was  the  capture  of  23,000  prifoners  and  60  pie- 
ces of  cannon  ;  and  thus  four  Imperial  armies  had  pe- 
rifhed  in  Italy  in  the  attempt  to  preferve  Mantua.  The 
capture  of  this  city,  however,  was  now  inevitable,  in 
confequence  of  famine.  It  furrendered  by  capitulation 
on  the  2d  of  February.  Bonaparte  on  this  occafion  en- 
deavoured to  acquire  the  reputation  of  humanity.  To 
allow  the  French  emigrants  in  the  garrifon  to  efcape, 
he  contented  to  an  article  in  the  capitulation  that  Ge- 
neral Wurmfer  fnould  be  allowed  to  felect  and  carry 
out  of  the  garrifon  700  men,  who  were  not  to  be  exa- 
mined nor  confidered  as  prifoners  ;  and  the  General 
himfelf  was  allowed  to  depart  unconditionally.  292 

In  the   meanwhile,  the  Pope,  who  of  all  the  Euro-  The  Pope 
pean  princes  had  the  beft  reafon  fordifliking  the  French  PSI"fevcres 
caufe,  uncautioufly  perfevered  in  hoftility,  in  the  hope  !j\  . .  1_ 
that  fome  one  of  the  Imperial  armies  might  fuccecd  in 
driving  Bonaparte  from  Italy.  Having  recovered  from 
the  panic  which  induced   him  to  folicit   an  armiftice 
when  the  French  firft  entered  Lombardy,  he  had  avoid- 
ed concluding  a  treaty  of  peace,  and  attempted  to  enter 
into  a  clofe  alliance  with    the   court  of  Vienna.     He 
procured  officers  to  be  fent  from   thence  to  take  the 
command  of  his  troops,  and  flattered  himfelf  with  the 
vain  hope  of  being  able  to  make  an  important  diverfioh 
in  favour  of  the  imperial  troops. 

As  the  Emperor  and  the  French  were  both  prepa- 
ring with  all  poffible  fpeed  to  renew  their  bloody  con- 
teft on  the  frontiers  of  Germany,  it  was  of  importance 
to  Bonaparte  to  leave  all  Italy  in  peace  on  his  rear.  On 
the  ill  of  February  he  lent  a  divifion  of  his  troops  un- 
der General  Victor,  along  with  what  was  called  the 
Lombard  Legion,  confiding  of  Italians,  to  enter  the  ter- 
ritory of  the  Pope  ;  and  upon  the  furrender  of  Mantua 
Bonaparte  followed  in  peribn.  The  troops  of  his  Ho- 
linefs  made  feeble  rehftance.  The  new  raifed  Lombard 
legion  was  made  to  try  its  valour  againft  them  on  the 
river  Senis  on  the  2d.  After  ftorming  their  entrench- 
ments, it  took  their  cannon  and  iooo  of  themfelves  pri- 
foners.  Urbino,  Ancona,  and  Loretto,  fucceffively  fell  But  is  con- 
an  eafy  prey  to  the  French.  From  the  chapel  at  Lo-  quered. 
retto  the  papal  General  Colli  had  carried  moll  of  the 
treafure  ;  but  the  French  ftill  found  gold  and  filver  ar- 
ticles worth  1,000,000  of  livres,  and  the  image  of  the 
virgin  was  conveyed  as  a  curiofity  to  Paris.  Bonaparte 
now  proceeded  through  Macerata  to  Tolentino.     He 

was 


(b)  Marfhal  Wurmfer  had  before  this  time  begun  to  fufpect  that  his  plans  were  betrayed  to  the  enemy.  When 
he  refolved  to  make  hislaft  tally  to  co-operate  with  Alvinzi,  he  kept  his  plan  to  himfelf ;  and  in  the  morning  of  that 
day  on  which  the  army  was  to  march  out,  he  gave  to  each  of  the  generals  commanding  the  divifions  (which  we 
th'nk  were  feven)  his  orders  in  a  fealed  packet.  The  troops  marched  at  the  hour  fixed  en,  in  fo  many  divifions ; 
and  they  were  inftantly  attacked  at  all  points  by  the  enemy.  Upon  this,  the  old  General  faid  to  a  Britifh  officer 
of  high  rank,  who  was  with  him  in  the  fortrefs,  We  are  betrayed,  make  your  efcape  by  any  means  that  you  can. 
This  anecdote  was  communicated  to  us  through  a  channel  which  leaves  no  doubt  of  its  truth  in  our  own  minds  \ 
but  not  being  authorifed  to  give  the  names  of  our.  informers,  we  thought  it  not  right  to  iniert  it  in  the  text.  Its 
truth  or  falfehood  may  be  eafiiy  ascertained*. 
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French     was  here  met  by  a  meffenger  from  the  Pope  with  offers  to  vanquifh  them  in  detail,  and  he  acquires  flrength  and    French 

Revolution  of  peace,  and  concluded  a  treaty  with  his  Holinefs  on  courage  from  the  profpect  of  fuccefs.  Revolution 

'  1797-       the  19th.     By  this  treaty  the  conditions  of  the  armi-        While   Bonaparte  was  advancing  into  the  territory  v^J^Z^ 

frf^V^w/  ftice  were  confirmed  ;  and  in  addition  to  the  payments  of  the  Pope,  the  Auftrian  army  was  arranging  itfelf 

then  ftipulated  ;  the  Pope  promifed  to  pay  15,000,000  along   the  eaftern  bank  of  the   Piava.     The    French 

of  livres,  and  to  deliver  800  cavalry  horfes,  with  as  ma-  were  on  the  oppolite  bank,  and  Bonaparte  haftened  to 

ny  draught  horfes  and  oxen.     He  alio  engaged  to  pay  join  them  after  he  had   concluded  his  treaty  with  the 

300,000  livres  to  the  family  of  the  French  envoy  Baf-  Pope.     The  beginning  of  March  was  fpent  in  prepa- 

feville,  who  had  been  murdered  at  Rome,  and  to  apo-  rations  ;  but  at  laft  the  troops  advanced,  that  the  point       2<)6 

logife  by  his  minister  at  Paris  for  that  event.  of  refiftance  might  be  difcovered.     Having  croffed  the  Progrefsof; 

\    a'arte        The  French  had  been  fo  unfuccefsful  in  their  late  ir-  Piava  on  the  12th  of  March,  the  Auftrians  retired,  fkir-  the  French 

liaforced.  ruption  into  Germany,  through  Swabia  and  Franconia,  mifhing  for  fome  days  till  they  had  croffed  the  Taglia-  army- 

that  they  now  refolved  to  make  their  principal  effort  mento,  where  they  made  a  (land  with  their  whole  force. 

from  Italy  under  Bonaparte.     For  this   purpofe,  the  Early  on  the  17th  the  French  army  arrived  at  Valva- 

Directory  detached  great  bodies  of  the  veteran  troops  fone,  on  the  oppofite  bank ;  and  after  fome  hefitation, 

that  had  fought  under  Moreau  as  fecretly  as  poffible  refolved  to  force  the  paffage  of  the  river.     To  have  ac- 

through  Savoy  into  Italy.      The  court  of  Vienna,  how-  complifhed  this  object,  very  fpeedily  would  have  been 

ever,  was  aware  of  the  approaching  danger,  and  gave  difficult,  had  not  a  recent  froft  diminifhed  the  ftream, 

-the  command  on  the  fide  of  Italy   to  the   Archduke  by  which  means  the  French  were  enabled  to  crofs  it  in 

Charles,  who  of  all  their  military  leaders  had  alone  of  the  face   of  the  enemy  in  columns  at  various   points. 

late  been  fuccefsful  againft  the   French.     He  brought  The  army  of   Bonaparte  was  now   in  three  divifions. 

along   with  him  his  beft  troops  from  the  Rhine,  and  Joubert,  with  the  left  wing,  advanced  along  the  courfe 

numerous  levies  were  endeavoured  to  be  made  in  all  the  of  the  Adige  into  Tyrol,  and  was  ordered  to  crofs  over 

hereditary  ftates  for  his  farther  fupport.     The  war  was  from  thence,  and  to  defcend  along  the  valley  of  the  ri- 

Bow  about  to  be  carried  into  new  territories,  on  which  ver  Drave,  which  is  beyond  the  higheft  chain  of  what 

the  houfe  of  Auftria  had  fcarceiy  hitherto  beheld  a  foe.  the  Romans  called  the  Norte  Alps.     Maffena,  with  the 

It  was  neceffary  that  Bonaparte  fhould  once  more  at-  centre,  after  croffing  the  Tagliamento,  advanced  into 

tempt  to  fcale  the  fummit  of  the  Alps.     This  immenfe  the  defiles  of  thefe  mountains  ;  while  the  right  divifion,, 

chain  of  mountains,  which  takes  its  rife  in  the  vicinity  which  was  attended  by  Bonaparte  in  perfon,  proceeded 

of  Toulon,  at  firft  ftretches  northward  under  the  names  along  the  coaft  of  the  Adriatic. 

of  Piedmont  and  Savoy.  It  then  runs  towards  the  eaft,  After  forcing  the  paffage  of  the  Tagliamento  on  the 
forming  the  countries  of  Switzerland,  Tyrol,  Carinthia,  17th,  the  French  had  eafily  defeated  the  Auftrians 
and  Carniola.  The  three  laft  of  thefe,  palling  along  on  the  oppofite  bank,  and  compelled  them  everywhere 
the  head  of  the  Adriatic,  form  the  frontier  in  this  quar-  to  retreat.  The  other  rivers  were  eafily  paffed  ;  and 
ter  of  the  hereditary  ftates  of  Auftria.  Between  the  on  the  19th,  the  town  of  Gradifca,  on  the  river  Li- 
mountains  and  the  fea  lies  the  level  and  fertile  tract  of  fdnzo,  furrendered  to  the  right  wing  of  the  army,  and 
territory  which  belonged  to  Venice.  It  is  croffed  by  its  garrifon  amounting  to  3000  men,  were  made  pri- 
many  large  dreams,  which  are  fed  by  the  melting  foners  of  war.  On  the  21ft  Goritz  was  entered  by  the 
fnowb  of  the  Alps,  and  whofe  nature  is  this,  that  they  fame  divifion,  who  found  there  the  principal  Auftrian 
are  greateft  in  furnmer,  and  that  their  waters  diminilh  magazines  and  hofpitals.  Triefte  was  entered  on  the 
during  the  frofts  of  winter.  23d;  and  the  French  fent  off  in  waggons,  from  the 
llunJer  of  ^e  counc'l  °f  war  at  Vienna  now  committed  an  im-  quicklilver  mines  of  Ydria,  materials  worth  2,000,000 
fie  Court  portant  error  in  the  plan  of  defence  which  it  adopted,  of  livres.  In  the  mean  time,  the  Auftrians,  in  their 
■  Vienna.  Inftead  of  making  a  Hand  in  the  defiles  of  the  moun-  hafty  retreat,  entangled  themielves  and  their  baggage 
tains,  the  Archduke  was  fent  down  into  the  plain  to  among  the  mountains.  On  the  24th,  a  large  body  of 
defend  the  paffages  of  the  rivers.  War  is  effentially  an  them  was  hemmed  in  between  Maffena,  who  had  reach- 
offenfive  art.  Whatever  the  general  purpofe  of  hofti-  ed  Tarvis,  and  a  part  of  the  French  right  wing  under 
lity  may  be,  it  is  always  conducted  with  moft  fuccefs  G.uieux.  Reinforcements,  however,  having  found  means 
when  the  detail  of  its  Operations  is  fo  managed  as  to  to  reach  them  from  the  Archduke's  head  quarters  at  a9- 
affume  the  form  of  enterprife  and  of  vigorous  attack.  Clagenfurt,  they  hazarded  an  engagement  on  the  fol- The  Au- 
This  arifes  not  frdm  any  thing  in  the  nature  cf  the  art  lowing  day,  but  were  defeated,  with  thelofsof  500c  ta-  ftriansck- 
of  war,  but  from  the  immutable  conftitution  of  the  hu-  ken  priibners,  and  400  waggons  loaded  with  baggage,  feated,. 
man  character.  The  ilreUgth  of  men  who  are  fixed  The  French  left  wing  under  Joubert,  Baraguay  F)'Hil- 
without  motion  in  a  particular  fpOt,  is  fubdued  by  the  hers,  and  Delmas,  was  equally  fuccefsful.  On  the 
depreffing  paffion  of  fear,  and  by  the  defpair  of  accom-  banks  of  the  Lavis,  after  an  obftinate  engagement, 
pltfhing  any  important  object ;  whereas,  when  urged  to  4000  Auftrians  were  taken  ;  and  thereafter  at  Ciauzen 
action  and  to  enterprife,  their  energy  is  increafed  by  they  were  again  defeated,  with  the  lofs  of  1500  taken 
hope,  and  by  that  pr'efuniption  of  their  own  fuperiority  prisoners.  Having  entered  Brixen,  this  divifion  turned 
Which  all  men  readily  entertain.  Flence  we  have  fo  few  eaftward,  and  ddcended  the  valley  of  the  Drave  to- 
inftances  in  hiftory  of  nations  fucceisfully  defended  by  wards  Clagenfurt,  the  capital  of  Carinthia,  where  it  vvas. 
rivers  or  extenlive  fortified  lines  ;  whereas  mountainous  met  by  General  Maffena  ;  the  Archduke,  after  a  flight 
countries  have  ufu ally  fet  bounds  to  the  progrefs  of  ar  conteft,  having  evacuated  the  place,,  and  advanced  far-- 
mies.  In  fuch  fituations,  the  defending  party  can  al-  ther  towards  the  capital  of  the  empire,  which  was  now. 
ways  act  upon  the  offenfive.  He  finds  his  adverfaries  ferioufiy  menaced,  and  in  which  great  confternaticn- 
divided,  by  their  fituation,  into  finall  parties.    He  hopes  prevailed.     In  15  days  Bonaparte  had  taken  20,000 

prifoners,. 
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prlfoners,  and  croffed  the  Alps ;  and  though  the  coun- 
try ft i  11  prefented  Come  difficulties,  there  was  no  forti- 
fied place  capable  of  refifting  his  progrefs  towards  Vi- 
enna. He  did  not,  however,  confider  his  own  fituation 
as  deftitute  of  hazard,  and  feized  the  prefent  moment 
of  unbounded  fuccefs  to  make  propofals  of  peace.  On 
the  31ft  of  March  he  fent  a  letter  to  the  Archduke,  in 
which  he  deprecated  the  ufelefs  prolongation  of  the 
war,  and  intreated  him  to  interpofe  his  good  offices  to 
put  a  (top  to  its  farther  ravages.  But  this  prince,  who 
feems  to  have  doubted  his  own  influence  at  the  court  of 
Vienna,  returned  a  cold  anfwer,  Hating,  that  it  belong- 
ed not  to  him  to  inveftigate  the  principles  on  which  the 
war  was  carried  on,  and  that  he  had  no  powers  to  ne- 
gociate. 

The  Auftrian  chiefs  made  a  laft  effort,  by  raifing  the 
peafants  of  the  Tyrol  in  a  mafs  to  embarrafs  the  rear  of 
the  French.  They  accordingly  gained  fome  fucceffes 
under  General  Laudohn,  and  drove  out  the  French 
troops  that  had  been  left  at  Botzen  and  Brixen.  The 
inhabitants  of  the  Venetian  Hates  alfo  rofe  againft  the 
troops  that  remained  in  their  country  ;  and  being  join- 
ed by  ten  regiments  of  Sclavonians,  which  had  been  in 
the  pay  of  the  government  of  Venice,  they  put  the  French 
to  death  wherever  they  were  found,  without  excepting 
the  fick  in  the  hofpitals,  of  whom  500  were  maffacred 
at  Verona.  A  party  of  Imperialifts  alfo  drove  the 
French  garrifon  out  of  Triefte,  and  thus  attempted  to 
furround  the  invading  army.  Bonaparte,  however, 
knew  that  the  court  of  Vienna  muft  be  at  lead  as  much 
embarrafTed  as  himfelf.  His  army  amounted  to  95,000 
men.  It  had  hitherto  proved  irrefiftible  ;  and  the  Auf- 
trians knew,  that  to  furround  was  not  to  conquer  it. 
He  therefore  perfifted  in  advancing.  On  the  2d  of 
April  he  fucceeded  in  forcing  the  ftrong  defiles  be- 
tween Freifach  and  Newmark,  after  a  bloody  battle,  in 
which  he  took  600  prifoners.  On  the  4th,  his  advan- 
ced guard  reached  Hunfmark,  where  the  Auftrians 
were  again  defeated  ;  and  his  army  occupied  Kinten- 
feld,  Murau,  and  Judenbourg.  Thefe  advantages  com- 
pelled the  Auftrian  cabinet  to  treat  for  peace,  as  there 
was  no  longer  any  point  at  which  the  Archduke's  army 
could  hope  to  make  a  ftand  till  it  came  to  the  moun- 
tains in  the  vicinity  of  Vienna.  Meafures  were  taken 
for  removing  the  public  treafure  and  effects  into  Hun- 
gary, while  Generals  Bellegarde  and  Morveld  were  fent 
to  requeft  from  Bonaparte  a  fufpenfion  of  hoftilities. 
On  being  fuffered  to  take  pofTeffion  of  Gratz  and  Leo- 
ben,  within  little  more  than  50  miles  of  Vienna,  he 
confented,  on  the  7th  of  April,  to  an  armiftice,  which 
was  only  to  endure  till  the  night  of  the  13th,  but  was 
afterwards  renewed  for  a  longer  period.  It  was  fol- 
lowed on  the  19th  by  a  preliminary  treaty,  figned  at 
Leoben  ;  by  which  it  was  agreed  that  the  Auftrian  Ne- 
therlands mould  belong  to  France,  and  that  the  new 
republic  in  Lombardy  fhould  continue  under  the  name 
of  the  Cifalpine  Republic,  and  fhould  include  the  Mila- 
nefe,  the  duchy  of  Mantua,  and  the  territories  of  Mo- 
dena,  Ferrara,  and  Bologna.  There  is  reafon  to  fuf- 
pect  that  fomething  hoftile  to  the  independence  of  Ve- 
nice was  here  alfo  llipulated.  Bonaparte  agreed  to 
withdraw  without  delay  into  Italy,  on  receiving  fub- 
fiftence  for  his  army  during  its  march ;  and  it  was  re- 
folved,  that  all  farther  difputes  fhould  be  afterwards 
fettled  by  a  definitive  treaty  of  peace.     On  his  return 


he  accufed  the  Venetian  government  of  connivance  ?t 
the  infurrection  which  had  taken  place  againftthe  French 
in  his  abfence  ;  and  having  feized  their  city  and  whole 
territory,  he  diffolved  that  ancient  and  lingular,  but 
now  feeble,  ariftocracy. 

While  Bonaparte  was  advancing  towards  Vienna,  the 
French  armies  on  the  Rhine  had  begun  to  prefs  upon 
the  Auftrians,  to  prevent  farther  reinforcements  from 
being  fent  againft  him  from  that  quarter.  The  Au- 
ftrians offered  an  armiftice  ;  but  as  the  French  demand- 
ed the  fortrefs  of  Ehrenbreitftein  as  the  price  of  it, 
both  parties  prepared  for  action.  The  left  wing  of  the 
army  of  General  Hoche  advanced  rapidly  from  Duffel- 
dorf,  while  the  centre  and  right  wing  croffed  the  Rhine 
near  Coblentz.  The  Auftrians  under  General  Wer- 
necht  retreated  to  the  Lahn,  where  they  waited  the  ar- 
rival of  the  French.  Here  a  violent  conteft  enfued  on 
the  i8th  of  April,  in  which  4000  Auftrians  were  taken 
prifoners.  The  French  took  pofTeffion  of  Wetzla- 
er,  and  drove  their  antagonifts  to  the  gales  of  Franc- 
fort.  In  the  mean  time,  General  Moreau,  on  the  Up- 
per Rhine,  forced  the  paffage  of  the  river  near  Straf- 
burg,  and  attacked  the  village  of  Dierfheim,  of  which 
he  at  laft  retained  pofTeffion,  after  having  been  more 
than  once  driven  out,  and  the  village  nearly  deftroyed. 
The  following  day,  however,  the  Auftrians  renewed  the 
attack,  and  forced  the  French  for  fome  time  to  give 
way  ;  but  powerful  reinforcements  having  croffed  the 
river,  the  French  were  at  laft  enabled  to  renew  the 
battle  with  fuch  vigour,  that  they  took  Fort  Kehl,  to- 
gether with  5000  prifoners.  The  imperialifts  in  this 
quarter  were  now  purfued  towards  the  Danube  ;  when 
all  military  operations  were  fuddenly  arrefted  by  mef- 
fengers  fent  through  Germany  by  the  Archduke  Charles 
and  Bonaparte,  announcing  that  peace  was  concluded. 
Thefe  meifengers  found  the  army  of  Hoche  violently 
attacking  Francfort  on  the  Maine,  which  General  Wer- 
necht  was  endeavouring  to  defend.  The  news  was  dif- 
fused in  an  inftant  through  both  armies ;  and  the  con- 
tending troops,  throwing  afide  their  weapons,  congra- 
tulated each  other  upon  the  event. 

France  now  held  a  very  elevated  rank,  and  a  formid- 
able character,  among  the  nations  of  Europe.  Spain, 
Italy,  and  Holland,  were  held  in  dependence;  while 
her  victorious  armies  had  compelled  the  laft  continen- 
tal member  of  the  coalition  to  accept  of  peace  from  an 
army  that  approached  his  capital.  Had  the  Auftrian 
officers  been  faithful,  and  the  court  of  Vienna  lefs  fel- 
fifh,  fubfequent  events  have  indeed  fhewn  that  the  affairs 
of  the  Emperor  were  not  yet  defperate,  and  that  Bo- 
naparte was  not  that  invincible  hero  which  his  rapid 
fucceffes  gave  fome  reafon  to  fuppofe  him.  After  the 
perufal  of  his  letters  from  Egypt,  his  victories  lofe  much 
of  their  brilliancy ;  nor  does  any  action,  or  all  the  ac- 
tions of  his  life,  difplay  fuch  military  {kill,  as  the  re- 
treat of  Moreau  through  Swabia,  when  preffed  on  the 
rear  by  a  victorious  army,  and  furrounded  on  all  hands 
by  an  incenfed  populace.  But  Bonaparte  had  been 
fuccefsful ;  the  Archduke  knew  not  whom  to  truft : 
there  is  reafon  to  believe  that  his  plans  were  continual- 
ly thwarted  by  a  corrupt  council  at  home ;  and  the 
court  of  Vienna  was  bribed  to  make  a  peace.  Of  all 
the  enemies  of  the  French  revolution,  Britain  alone  re- 
mained in  hoftility.  From  her  command  of  the  ocean 
fhe  was  enabled  indeed  to  retain  the  feeble  ftate  of  Por- 
tugal, 
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tugal,  attached  to  her  caufe  ;  but  on  land,  fuch  was  the    in  the  Council  of  Five  Hundred,  by  a  decree  repeal- 
terrible  energy  of  France,  that,  with  this  exception,    ing  all  the  laws  againft  refractory  priefts,  or  which  affi- 
which  feemed  only  to  exift  by   tolerance,  the   Britifh    milated  them  to  emigrants.     On  the  following  day,  an- 
trading  veffels  were  excluded,  by  her  influence,  from     other  decree,  requiring  from  them  a  declaration  of  fl- 
ail approach  to  the  continent,  from  the  Elbe  to  the  A-    delity  to  the  conftitution,  could  only  be  carried  by,a        3<37 
driatic  ;  and  the  Britifh  government  was  once  more  in-    majority   of  210  againft   204.     A  propofal  was  now  Mild  mea- 
duced,  in  thefe  circumftances,  to  try  the  effect  of  a  new    brought  forward  in  the  Council  of  Five  Hundred  by  fure  of  the 
negociation.     All  thefe  external  advantages,  however,    Emery,  a  new  member,  to  repeal  the  laws  which  con-  Councils, 
were  fpeedily  loft  by  the  French  nation  ;  and  it  feem-    fifcated  the  property  of  emigrants,  and  to  allow  their 
ed  the  unhappy  deftiny  of  this  people  to  be  conftantly    relations  to  fucceed  to  them  as  if  they  had  died  at  the 
deprived  of  the  fruits  of  all  their  fufferings,  and  their    period  of  their  emigration.     Thofe  who  had  fled  into 
courage,  by  the   turbulence  of  their  domeftic  factions,    foreign  countries  from  Toulon  and  other  places,  during 
and  the   profligacy  and  unprincipled  conduct  of  their    the  reign  of  terror,  were  alfo  encouraged  to  return,  and 
rulers.  allowed  to  expect  that  their  names  would  be  erazed 

A  ferious  conteft  between  the  executive  power  and  from  the  lift  of  emigrants.  The  conduct  of  the  Di- 
the  legiflature  was  now  approaching.  We  already  re-  rectory  towards  foreign  powers  was  attacked  on  differ- 
marked,  that  the  Directory  was  originally  felected  by  ent  occafions ;  and  Dumoullard  propofed  the  appoint- 
ment of  a  committee  to  enquire  into  the  external  rela- 
tions of  the  republic.  This  was  a  delicate  fubject  ;  as 
it  involved  the  character  of  the  armies  and  their  leaders, 
and  as  it  might  fubvert  the  interefts  of  the  Directory 
with  fome  of  their  friends  of  the  Mountain  party.     The 


thofe  men  who  had  been  the  affoeiates  of  Robefpierre  ; 
and  though  deferted  of  late  by  fome  of  the  more  vio- 
lent fpirits,  who  were  termed  Anarchljls,  it  was  ftill 
confidered  as  the  head  of  the  Mountain  party.  By 
the  victory   obtained  over  the  fections  of  Paris  on  the 


5th  of  October,  all  oppofition  had  been  fet  at  de-  Venetian  republic,  though  a  neutral  (late,  had  been 
fiance  for  a  time  ;  but  the  nation  at  large  had  never  overturned  by  Bonaparte  on  account  of  a  popular  in- 
been  reconciled  to  thefe  men.  The  period  now  ar-  fuirection,  fo\which  the  government  apologifed.  Little 
rived  when  a  third  of  the  legiflative  body  was  to  be  account  had  been  given  of  the  immenfe  fums  of  money 
changed.  On  the  19th  of  May,  Letourneur  went  out  that  had  been  levied  in  Italy.  The  armies  in  the  pre- 
of  the  Directory  by  lot.  On  the  20th,  the  new  third  ceding  year  had  entered  Germany  in  the  character  of 
took  their  feats  in  the  Councils,  a  third  of  their  pre-  plunderers ;  which  had  difgufted  all  thofe  in  that  coun- 
decefTors  having  evacuated  their  feats  by  lot  ;  and  on  try  who  had  once  been  friendly  to  their  caufe,  and 
the  following  day,  Barthelemi,  the  ambaffador  to  Swit-  longed  for  their  arrival.  The  Directory,  at  the  fame 
zerland,  was  chofc-n  to  fucceed  Letourneur  in  the  Di-  time,  inftead  of  encouraging  the  progrefs  of  revolution, 
rectory.  The  election  of  the  members  of  the  new  which  the  Jacobins  eagerly  defired,  had  fuddenly  made 
third  had  almoft  entirely  fallen  upon  men  who  were  peace  with  the  German  princes,  upon  receiving  pecu- 
underftood  to  be  hoflile  to  the  directory.  Many  Ge-  niary  contributions,  which  were  left  to  be  exacted  ac- 
nerals  out  of  employment  were  chofen  ;  fuch  as  Piche-  cording  to  the  ancient  laws  of  the  different  ftates  (which 
gru,  Jourdan,  and  Willot,  and  many  reprefentatives  of  exempt  the  nobles  and  the  clergy),  and  thus  fell  hea- 
the  families  of  the  ancient  nobility  who  had  not  emigrat-  vieft  upon  thofe  very  perfons  who  had  cherifhed  the 
ed  (among  whom  was  the  prince  of  Conti)  were  now  new  republican  principles. 


elected  into  the  legiflature.  The  moderate  or  oppofi- 
tion party  in  the  two  Councils  now  pGifeffed  a  complete 
majority.  Carnot  and  Barthelemi  were  underftood  to 
be  favourable  to  them  in   the   Directory  ;  the   former 


The  difcuffion  of  thefe  fubjects  brought  the  majority 
of  the  Directory  and  of  the  Councils  into  a  ftate  of 
complete  hoftility.  Both  parties  refolved  to  violate  the 
conftitution,  under  the  pretence  of  preferving  it.     The 


having  made  his  peace  with  them,  and  the  latter  being  one   wifhed  to  change  the  Directory   before  the  time 

eftablifhed  by  themfelves.     The  effect  of  this  change  prefcribed  by  law,  and  the  other   to  deprive  of  their 

in  the  ftate  of  the  Councils  fpeedily  appeared  in  their  feats  a  great  number  of  the  new  legiflators  elected  by 

adopting  every  meaiure  that  could  embarrafs  the  Direc-  the  people.     Barras  was  the  moft  obnoxious  of  the  di- 

tory,  or  caft  odium  upon  the  Mountain  party,  and  alter  rectors  ;  and  an  attempt  was  made  to   deprive  him  of 

the  ftate  of  things  which  it  had  eftablilhed.  his  office,  upon    the   footing  that  he  was  lefs  than  40 

On  the  14th  of  June,  Gilbert  Defmolieres  brought  years  of  age.     But  his  colleagues  afferted  that  he  was 

forward  a  report  from  a  committee  upon  the  ftate  of  born  in  the   year  1755  ;  and  as  no  proof  to  the   con- 

the  finances  ;  in  which  he  exhibited  and  reprobated  in  trary  could  be  brought,  this  abortive  attempt  ferved  on- 

the  ftrongeft  terms  the  prodigality  of  the  Directory,  ly  ftill  farther  to  irritate  the  contending   parties,  and 

and  the  profufion  and  rapacity  of  its  agents.     On  the  they  began  to  prepare  for  more   effectual  meafures. 


1 8th  the  fame  committee  propofed  a  new  plan  of  fi- 
nance, the  object  of  which  was  to  deprive  the  Direc- 
tory of  any  fhare  in  the  adminiftration  of  the  public 
money.     In  the  mean  time,  on  the  17th  of  the  fame 


Had   not  force  been   fpeedily  ufed  on  the  fide  of  the 
Directory,  the  Councils  muft  naturally  have  prevailed.       j08 
The  majority   of  the  people  confided  in -them.     The  Their  po- 
national  purfe  was  in  their  hands ;  and  they  hoped  to  pularity. 


month,  Camille  Jourdan  had  prefenied  a  long  report  on  fubdue  the  Directory,  as  the  conftituent  affembly  had 

the  fubject  of  religion  ;,  in  which   he  endeavoured  to  done  the  king,  by  avoiding  to  vote  the  neceffary  fup- 

demonftrate  the  impropriety  of  prohibiting  the  public  plies.    They  could  enact  what  laws  they  pleafed.    They 

difplay  of  its  ceremonies,  and  the  injuftice  of  the  perfe-  had  not  indeed  the  command  of  the  armies  j  but  to  re- 

cution  which  its  minifters  had  undergone  for  refufing  medy  their  weaknefs  in  this  refpect,  General  Pichegru,, 

to  take  oaths  prefcribed  by  the  legiflature.     This  re-  on  the  20th  of  July,  prefented  a  plan  for  reorganiting 

port  was  afterwards,  on  the  15th  of  July,  followed  up  the  national  guard,  and  placing  it  more  at  the  difpofal 

of 
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Preach     of  the  Councils,  by  depriving  the  Directory  of  the  no-    director  Carnct  had  made  his  efcape  on  the  preceding     French 


Revolution  mination  of  the  officers. 

In  the  mean  time  the  Directory  was  by  no  means 
deftitute  of  adherents.  The  refolutions  of  the  Councils 
in  favour  of  the  priefts,  and  the  relations  of  emigrants, 
looked  ib  like  a  defertion  of  former  maxims,  that  many 
perfons  expected  an  immediate  counter-revolution.  The 
royalifts  gained  courage,  and  a  multitude  of  journals  or 
newfpapers,  favourable  to  their  caufe,  began  to  be  pub- 
liihed.  Emigrants  obtained  paffports,  and  haftened  to 
Paris  in  the  hope  of  being  ftruck  off  the  lift,  upon  al- 
leging that  they  fled  to  avoid  profcription  during  the 
power  of  the  Jacobins.     The  effect  of  all  this  was,  that 


evening,  but  Barthelemi  remained,  and  was  imprifoned.  Revolution 

All  this  was  accomplished  without  noife,  and  in  an 
inftant.  Many  members  of  the  Councils,  when  they 
came  to  the  hall  at  the  ufual  hour,  were  furprifed  to 
find  that  feals  were  put  upon  the  doors,  and  that  they 
could  not  obtain  admittance.  They  were  invited,  how- 
ever, to  go  to  the  Surgeons  Hall  and  the  theatre  of  the 
Cdeon,  where  they  were  told  the  Directory  had  ap- 
pointed the  Councils  to  affemble.  At  thefe  places, 
about  forty  of  the  Council  of  Ancients,  and  double  that 
number  of  the  other  Council,  affe-mbled  about  neon, 
and  fent  to  demand  from  the  Directory  an  account  of 


the  purchafers  of  national  property,  and  thofe  who  had    the  proceedings  of  the  morning.     They  received  an 


become  rich  by  the  revolution,  were  alarmed.  The 
whole  Mountain  party,  and  all  thofe  who  had  been 
active  in  opposition  to  royalty,  rallied  round  the  Direc- 
tory. The  armies,  whofe  chiefs  found  themfelves  in- 
volved in  fome  of  the  accufations  brought  againft  that 
body,  fent  addreffes,  in  which  they  declared  their  refo- 
lution  to  fupport  its  power.  The  Councils  declared 
thefe  addreffes,  which  the  Directory  had  received  from 
armed  bodies,  unconditional,  and  procured  counter 
addreffes  from  different  departments.  At  laft  the  par- 
tizans  of  the  two  contending  powers  began  to  diftin- 
guilh  themfelves  in  Paris  by  their  drefs,  and  every  thing 
prefaged  an  approaching  appeal  to  force.  On  the  20th 
of  July  the  Councils  received  intelligence  that  a  divi- 
fion  of  the  army  of  General  Hoche  had  advanced  within 
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anfwer,  declaring,  that  what  had  been  done  was  necef- 
fary  to  the  faivauon  of  the  Republic,  and  congratula- 
ting the  Councils  on  their  efcape  from  the  machinations  pretgI1(je(i 
of  royalifts.  Being  ftill  at  a  lofs  how  to  act,  the  Coun 
cil  of  Five  Hundred  appointed  a  committee  of  four 
members  (of  whom  Sieyes  was  one)  to  report  upon  the 
meafures  to  be  adopted.  On  the  following  day  Boullay 
de  la  Meurth  preiented  a  report  from  this  committee, 
in  which  he  announced,  that  a  vaft  royalift  confpiracy, 
whofe  centre  was  in  the  bofom  of  the  Councils,  had 
been  formed  to  overturn  the  conftitution,  but  that  it 
had  been  baffled  by  the  wifdom  and  activity  of  the  Di- 
rectory. The  report  concluded,  by  propofing  the  im- 
mediate  tranfportation  of  the  confpirators  without  a 
trial.     Accordingly,  thefe  degraded  reprefentative  bo- 


a  few  leagues  of  Paris  ;  whereas,  by  the  conftitution,  the  dies  proceeded,  after  fome  debate,  on  hearing  the  names 

Directory  incurred  the  penalty  of  ten  years  imprifon-  of  the  accufed  perfons  read  over,  to  vote  the  tranfpor- 

ment  if  it  authorifed  troops  to  approach  nearer  to  the  tation  to  Guiana  in  South  America,  of  fifty-three  of 

refidence  of  the  legiflative  body  than  twelve  leagues,  their  own  members,  and  twelve  other  perfons,  among 

without  its  own  confent.     An  explanation  of  this  event  whom  were  the  directors  Carnot  and  Barthelemi.  They 

was  immediately  demanded.  The  Directory  denied  that  annulled  the  elections  in  forty-nine  departments,  repeal- 

they  had  ordered  the  march,  and  afcribed  it  to  a  miftake  ecJ  the  laws  lately  enadted  in  favour  of  the  difaffected 

of  the  officer  by  whom  it  was  conducted.  Their  explana-  clergy  and  the  relations  of  emigrants  ;  and  even  fo  far 

tion  was  treated  with  contempt,  and  much  angry  debate  abolifhed  the  liberty  of  the  prefs,  as  to  put  all  periodical 

took  place  in  the  Councils  concerning  it ;  the  Directory  publications  under  the  infpection  of  the  police  for  one 

all  the  while  conducting  themfelves  with  much  feeming  year.     New  taxes  were  voted  without  heii tation,  Fran- 


moderation,  and  even  fubmiffivenefs.  In  the  mean 
time  their  antagonifts  acted  a  very  undecided  part. 
They  long  hoped  to  gain  Lareveillere  Lepaux  to  their 
fide ;  in  which  cafe  they  would  have  had  a  majority  in 
the  Directory.  This  vain  expectation  rendered  their 
conduct  indecifive.  At  length  the  majority  of  the  Di- 
rectory  procured  an   addreis  of  adherence  from  the 


cis  de  Neufchateau  and  Merlin  were  elected  to  fill  the 
vacancies  in  the  Directory,  and  affairs  were  endeavour- 
ed to  be  conducted  in  their  ordinary  train. 

All  this  while  the  city  of  Paris  remained  tranquil. 
That  turbulent  capital,  which  had  made  fo  many  fan- 
guinary  efforts  in  favour  of  what  it  accounted  the 
caufe  of  freedom,  had  been  fo  completely  fubdued 
fuburb  St  Antoine,  which  in  all  the  tempeftuous  days  fince  its  unfortunate  ftruggle  on  the  5th  of  October, 
of  the  revolution  had  been  the  rallying  point  of  the  that  it  now  permitted  the  national  reprefentation  to 
Mountain  party.  Encouraged  by  this  addrefs  they  pro-  be  violated,  and  the  moft  obvious  rules  of  practical 
ceeded  to  immediate  action.  General  Angereau  had  liberty  to  be  infringed,  without  an  effort  in  their  de- 
been  fent  from  Italy  under  pretence  of  prefenting  fome  fence.  The  Directory,  in  the  mean  time,  attempted  E  J"  j 
Auftrian  ftandards  to  the  Directory,  and  he  was  em-  to  jufiify  their  conduct  to  the  nation  at  large,  by  pub- by  the  l)i- 
ployed  as  their  tool  upon  this  occafion.  They  com-  liftfing  various  documents  intended  to  prove  the  exift-  re&ory  to 
manded  the  garrifon  of  Paris,  and  they  had  managed  ence  of  a  royalift  confpiracy.  The  moft  remarkable  of  JuftiJ7 thei) 
to  bring  over  to  their  party  the  ioldiers  compofing  the  thefe  was  a  paper,  faid  to  be  written  by  M.  d'Antraigues,  condu<a* 
guard  of  the  two  councils.  Before  day-break  on  the  and  found  by  Bonaparte  at  Venice ;  in  which  a  detail 
morning  of  the  4th,  Angereau  furrounded  the  Thuil-  was  given  of  a  correfpondence  between  General  Piche- 
leries  with  a  divifion  of  the  troops.  The  guard  of  the  gru  and  the  Prince  of  Conde  in  the  year  1795.  The 
Councils  refufed  to  refift,  and  their  commander,  Ramel,  correfpondence  itfelf  was  alfo,  at  the  fame  time,  faid  to 
was  taken  prifoner.  Having  entered  the  hall,  he  found  be  found  by  General  Moreau  among  papers  taken  by 
Pichegru  and  other  twelve  of  the  chiefs  of  the  oppofite  him  at  the  late  paffage  of  the  Rhine.  It  ftated,  that 
party  fitting  in  confultation,  and  immediately  fent  them  Pichegru  had  offered  to  the  Prince  of  Conde  to  crofs 
prifoners  to  the  Temple.  Some  other  obnoxious  mem-  the  Rhine  with  his  army,  and  having  joined  the  Au- 
bers  of  the  Councils  were  alfo  put  under  arreft.  The  ftrians  under  General  Wurmfer,  and  the  emigrants  un- 
der 
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jrench     der  the  Prince  of  Conde,  to  return  with  the  united  ar-  in  this  quarter,  along  with  the  city  and  duchy  of  Man-     French 

■  'olution  m;es  ancj  march  to  Paris,  where  they  were  to  re-eftablifh  tua,  and  the  ecclefiaftical  ftates  of  Ferrara  and  Bologna.  Revolution 

v'-^w/  r°ya^y-    The  Prince  is  {aid  to  have  refufed  to  accept  of  Upon  whatever  principles  the  war  might  have  hither- 

the  offer,  from  jealoufy  of  the  participation  of  the  Au-  to  been  conducted,  the  terms  of  this  treaty  fufficiently 

ftrians  in  the  honour  of  the  tranfaction.     He  therefore  demonstrated  to  all  Europe,  that  its  leffer  ftates  had  no 

infifted  that  it  fhould  be  conducted  without  their  aid;  but  better  reafon  to  expect  fecurity  from  the  houfe  of  Au- 

Pichegru  thought  the  attempt  too  hazardous  in  this  ftria  than  from  that  of  the  new  republic.     This  truth 

form,  and,  being  foon  after  removed  from  his  command,  would  have  been  ft  ill  more  evident,  had  the  articles  of  a 

the  project  failed.     At  the  time  of  its  publication,  the  convention,  which   was  figned  by    thefe  parties  at  the 

genuinenefs  of  this  correfpondence,  and  alfo  of  the  paper  fame  period  at  Campo  Formio,  been  publifhed  to  the 

found  by  Bonaparte,  was  denied  ;  and  nothing  has  ap-  world.     Fearing,  however,  to  alarm  too  much  the  Ger- 

peared  fince  to  induce  an  unprejudiced  man  to  think  manic  body,  thefe  articles  were  kept  fecret,  and  the  par- 

otherwife  at  prefent.     Moreau,  who  was  certainly  in-  ties  agreed  to   prevail  with  the  German  princes,  at  a 

volved  in  this  confpiracy,  if  real,  has  been  intrufted  congrefs  to  be  opened  at  Raftadt,  to  confent,  in  con- 

fince  that  period  with  the  command  of  the  armies  of  fequence  of  an  apparently  fair  negociation,  to   what 

the  republic ;  and  though  defeated  by  Marfhal  Suwar-  France  and  Auftria  had  determined  mould  take  place, 

row,  he  is  fo  far  from  being  now  confidered  as  a  royalift,  By  the  fecret  convention  or  treaty  now  alluded  to,  it 

-  that  the  revolutionary  government  feems  inclined  to  in-  was  ftipulated,  that  the  Rhine,  including  the  fortrefs  of 

truft  to  his  military  fkill  and  fidelity  its  laft  efforts  for  Mentz,  fhould  be  the  boundary  of  the  French  Republic; 
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the  continuance  of  its  exigence. 

From  the  violation  of  the  reprefentative  government 
that  has  been  now  ftated,  it  became  obvious  to  fur- 
rounding  nations,  that  France  had  paffed  under  the  do- 
minion of  a  fmall  faction  at  variance  with  the  majority 
of  the  people.  The  directory  was  all  powerful.  Its 
members,  however,  feem  very  foon  to  have  become 
giddy  by  the  elevated  nature  of  their  fituation,  and  to 
have  adopted  a  notion  that  there  was  no  project  of  am- 
bition or  rapacity  in  which  they  might  not  venture  to    ly  withdraw  to  the  confines  of  the  hereditary  ftates  be- 


that  the  princes,  whofe  territories  were  alienated  by  this 
agreement,  fhould  be  indemnified  by  the  fecularization 
of  church  lands  in  Germany  ;  that  the  Stadtholder  of 
Holland  fhould  be  indemnified  for  the  lofs  of  his  eftates 
in  that  country,  by  receiving  German  territory;  that 
the  Emperor  fhould  receive  the  Archbiihopric  of  Saltz- 
burg,  and  the  part  of  the  circle  of  Bavaria  fituated  be- 
tween that  archbifhopric,  the  rivers  Inn  and  Salzt,  and 
the  Tyrol ;  that  the  Imperial  troops  lhould  immediate- 


engage.  During  their  conteft  with  the  Councils,  they 
had  protracted  the  negociations  with  Lord  Malmefbury 
at  Lifie,  and  had  fuffered  thofe  to  relax  which  had  been 
entered  into  between  Bonaparte  and  the  Imperial  am- 
baffadors  at  Campo  Formio  near  TJdine.  Great  Bri- 
tain had  offered  to  confent  to  peace,  on  condition  of 
being  allowed  to  retain  the  Dutch  fettlement  of  the 
Cape  of  Good  Hope,  and  the  Spanifh  ifland  of  Trini- 
dad, which  had  been  taken  in  the  month  of  February 
this  year.  The  Directory  now  recalled  their  former 
negociators  Letourneur  and  Maret,  and  fent  two  others, 
Treilhard  and  Bonnier,  in  their  ftead  ;  who  immediately 
demanded  whether  Lord  Malmefbury  had  full  power 
to  reftore  all  the  fettlements  taken  from  France  and  her 
allies  during  the  war  ?     Upon  his  Lordfhip's  declining 


yond  Ulm  ;  and  if  the  Germanic  body  lhould  refufe 
peace  on  the  above  terms,  it  was  ftipulated,  that  the 
Emperor  lhould  fupply  to  it  no  more  troops  than  his 
contingent  as  a  co-eftate  amounted  to,  and  that  even 
thefe  fhould  not  be  employed  in  any  fortified  place. 

Thefe  treaties  were  immediately  begun  to  be  put  in 
execution.  The  Auftrians  left  the  Rhine,  which  ena- 
bled the  French  to  furround  the  fortreffes  of  Mentz 
and  Ehrenbreitftein.  Of  the  former,  they  fpeedily  ob- 
tained poffeffion  ;  but  the  latter  coft  them  a  very  tedi- 
ous blockade,  before  the  garrifon,  confifting  of  troops 
of  the  Palatinate,  would  agree  to  furrender.  The  Im- 
perial troops,  at  the  fame  time,  entered  Venice  ;  the 


French  having  evacuated  that  city  after  carrying  off  or 
dellroying  its    whole  navy.     The   Cifalpine    Republic 
to  anfwer  fuch  a  question,  becaufe  it  implied  an  enquiry,     was  eflablifhed,  and  Bonaparte  left  Italy  ;  leaving-,  how- 
not  into  his  powers,  which  were  in  the  ufual  form,  but    ever,  an   army   of  25,000  men  to  garrifon    Mantua, 
into  his  inftructions,  which  would  preclude  all  negocia-     Brefcia,  Milan,  and  other  places,  and  to  retain  this  new        ^3, 
tion,  he  was  required  to  return  home  to  procure  more    republic  in  dependence  upon  France.     Genoa  was,  at  Violent 
ample  powers.     The  negociations  with  the  Emperor,    the  fame  time,  brought  under  a  fimilar  dependence  by  meafures 
however,  were  now  fpeedily   brought  to  a  conclufion.    means  cf  popular  commotions,  inftigated  by  the  French,     1 
On  the  17th  of  October,  a  definitive  treaty  was  figned    and  a  revolution  in  its  government  which  took  place  at 
at  Campo  Formio.     By  it  the  Emperor  gave  up  the     this  period.     And  thus  the  French  Directory,  without 

the  excufe  of  hoftility,  as  in  the  cafes  of  Holland  and 
Spain,  began  a  fyftem  of  interference  in  the  affairs  of 
weaker  neighbouring  ftates,  which  was  fpeedily  carried 
to  an  height  that  once  more  alarmed  all  Europe.  Thefe 
men  even  attempted,  at  this  time,  to  compel  the  ftates 
of  North  America  to  purchafe  with  money  their  for- 
bearance from  war.     This  was  done  through  a  circui- 


Netherlands  to  France,  the  Milanefe  to  the  Cifalpine 
republic,  and  his  territories  in  the  Brifgaw  to  the  Duke 
of  Modena,  as  an  indemnification  for  the  lofs  of  his 
duchy  in  Italy.  The  Emperor  alfo  confented  that  the 
French  fhould  poffefs  the  Venetian  iflands  in  the  Levant 
of  Corfu,  Zante,  Cephalonia,  Santa  Maura,  Cerigo,  and 
others.     On  the  other  hand,  the  French  Republic  con- 


fented that  the  Emperor  lhould  poffefs  in  full  fovereign-  tous  channel,  and  in  the  form  of  an  intrigue,  by  private 

ty  the  city  of  Venice,  and  its  whole  other  territory,  from  perfons,  who  were  inftructed  to  inform  the  American 

the  extremity  of  Dalmatia  round  the  Adriatic  as  far  miaifters  at  Paris,  that  a  large  loan  on  the   part  of 

as  the  Adige  and  the  lake  Garda.     The  Cifalpine  Re-  America  would  be  the  beft  means  of  fecuring peace;  and 

public  was  to  poffefs  the  remaining  territory  of  Venice  it  was  hinted,  that  it  would  be  rendered  more  acceptable 
Suppl.  Vol.  III.  H  if 
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if  accompanied  with  a  private  prefent  of  L.  50,000 
fterling  to  the  members  of  the  Directory.  This  laft 
propofal  was  indeed  denied  by  the-  French  minifter 
Tallyrand,  who  had  given  his  countenance  to  this 
crooked  negociation  :  but  the  general  impreflion  produ- 
ced by  the  tranfaction  could  not  be  removed ;  and  its 
effect  was  to  injure  very  deeply  the  character  of  the 
French  government  in  the  opinion  of  thofe  diftant  na- 
tions that  were  otherwife  difpofed  to  regard  it  in  the 
moft  favourable  light.  Nor  was  its  refpectability  in- 
creafed  by  a  law  which  the  two  Councils,  at  the  defire 
of  the  Directory,  thought  fit  to  enact,  declaring  the 
{hips  of  all  neutral  ftates  bound  for  Britain,  or  return- 
ing  from  thence,  liable  to  capture.  This  law  was  not 
lefs  impolitic  than  unjuft.  It  placed  the  whole  carry- 
ing trade  of  the  weftern  world  in  the  hands  of  the  Bri- 
tilh,  and  thus  enriched  the  very  people  whom  it  was  in- 
tended to  injure. 

For  at  this  period  Britain  had  acquired  over  the 
ocean  a  degree  of  uncontrouled  dominion  that  was  al- 
together unexampled  in  former  times.  During  the  whole 
year  the  French  fleet  lay  blockaded  in  its  own  ports, 
and  no  enterprife  was  attempted  by  fea,  excepting  in 
one  folitary  but  fingular  inftance.  We  have  already 
mentioned  that  a  number  of  galley  flaves  were  fent  as 
foldiers  with  Hoche  in  his  attempt  upon  Ireland.  On 
the  failure  of  that  expedition,  the  Directory  were  at  a 
lofs  how  to  difpofe  of  thefe  men.  They  could  not  now 
with  propriety  be  fent  back  to  punifhment,  the  troops 
would  not  ferve  along  with  them  in  the  army  ;  and  as  the 
new  laws  of  France  allow  no  remiffion  of  crimes,  they 
could  not  receive  a  pardon,  nor  was  it  fafe  to  let  loofe 
upon  the  country  1400  criminals.  In  this  dilemma,  the 
Directory  refolved  to  throw  them  into  England.  Ac- 
cordingly, they  were  fent  in  two  frigates  and  fome  fmall 
veffels  to  the  coafl  of  Wales,  and  there  landed  with 
mufkets  and  ammunition,  but  without  artillery.  In  the 
evening  of  the  very  day  on  which  they  landed,  the  23d 
of  February,  they  furrendered  themfelves  prifoners  of 
War  to  a  party  of  militia,  yeomanry,  cavalry,  colliers  and 
others,  under  the  command  of  Lord  Cawdor.  The  Di- 
rectory boafted  that,  by  this  enterprife,  they  had  demon- 
ftrated  the  poflibility  of  landing  troops  on  the  Britifh 
coaft  in  fpite  of  the  vigilance  of  the  navy  ;  but  this  af- 
fertion  was  ill  fupported  by  the  fate  of  the  two  frigates 
accompanying  the  expedition  ;  both  were  captured  in  at- 
tempting to  return  to  Breft. 

Though  the  French  navy  remained  in  port,  and  con- 
fequently  fafe  during  the  reft  of  the  year,  their  allies, 
the  Spaniards  and  Dutch,  fuffered  feverely.  On  the 
14th  of  February,  a  Britifh  fleet  of  15  fail  of  the  line, 
under  the  command  of  Sir  John  Jervis,  engaged  the 
Spanifh  fleet,  amounting  to  27  fail  of  the  line,  off  Cape 
St  Vincent.  In  this  action,  the  Spanifh  force,  if  it  be 
eftimated  by  the  number  of  men,  the  number  of  guns, 
and  the  weight  of  metal,  was  more  than  douhle  that  of 
the  Britifh  ;  but  by  the  fkilful  manoeuvres  of  its  heroic 
commander,  the  Britifh  fleet  twice  croffed  through  the 
line  of  the  Spaniards,  and  fucceeded  in  cutting  off  a  part 
of  their  fleet  from  the  reft.  Four  (hips  of  the  line  were 
taken,  and  the  Spanifh  admiral's  own  fhip  efcaped  with 
difficulty.  The  fleet  had  been  on  its  way  to  Breft  to 
join  the  French  fleet  there  ;  but  in  confequence  of  this 
action,  it  returned  to  Cadiz,  where  it  was  blockaded  by 
the  Britiih. 


1797. 


316 

And  of  Ad- 
miral Dun- 
can  over 
the  Dutch. 


For  his  gallant  conduct  in  this  engagement  which,     French 
when  every  circumftance  is  taken  into  confideration,  is  Revolution 
perhaps  unparalleled  in  the  annals  of  naval  war,  Sir 
John  Jervis  was  immediately  created  Earl  St  Vincent, 
and  received  the  thanks  of  both  houfes  of  the  Britifh 
Parliament 

The  Dutch  were  ftill  more  unfortunate.  The  Texel, 
within  which  their  fleet  lay,  was  blockaded  during  the 
whole  fummer  by  Admiral  Duncan.  The  French  in- 
tended, by  means  of  the  Dutch  fleet,  to  make  another 
attempt  upon  Ireland.  Troops  were  accordingly  em- 
barked, under  the  command  of  General  Daendels ;  but 
a  refolution  having  at  laft  been  adopted  of  hazarding 
an  engagement  with  the  Britifh,  the  Dutch  admiral 
De  Winter,  in  oppofition  to  his  own  remonftrances, 
was  ordered  to  put  to  fea.  The  Britifh  admiral  had 
by  this  time  left  his  ftaticn  near  the  Texel,  and  gone 
to  Yarmouth  to  refit.  On  receiving  intelligence,  how- 
ever, that  the  Dutch  had  failed,  he  inftantly  proceeded 
in  quefl  of  them.  On  the  1  ith  of  October  the  Britifh 
fleet,  amounting  to  16  fail  of  the  line,  and  3  frigates, 
came  in  fight  of  the  Dutch  fleet,  which  in  force  was 
nearly  equal,  within  about  nine  miles  of  Camperdown 
in  Holland.  Admiral  Duncan  immediately  run  his 
fleet  through  the  Dutch  line,  and,  though  on  a  lee 
fhore,  began  the  engagement  between  them  and  their 
own  coaft.  A  moft  bloody  and  obftinate  conflict  en- 
fued,  which  lafted  nearly  three  hours.  By  that  time, 
it  is  faid  that  almoft  the  whole  Dutch  fleet  had  ftruck. 
The  fhips  could  not  all  be  approached  and  feized,  how- 
ever, on  account  of  the  lhallownefs  of  the  water  upon 
the  coaft,  to  which  the  fleets  were  now  very  near. 
Eight  fhips  of  the  line,  with  two  of  56  guns,  and  one 
of  44,  were  taken,  befides  a  frigate,  which  was  after- 
wards loft  near  the  Britifh  coaft,  and  one  of  the  fhips 
of  56  guns  foundered  at  fea.  Admiral  de  Winter  was 
taken  with  his  fhip,  and  alfo  the  Vice-admiral  Rentjies. 

Similar  honours  were  conferred  upon  Admiral  Dun- 
can as  upon  Sir  John  Jervis,  and  both  admirals  had 
each  a  penfion  of  L.  2000  per  annum  conferred  upon 
him  for  life,  with  the  full  approbation,  we  may  venture 
to  fay,  of  every  well  affected  man  in  the  kingdom. 

The  internal  hiftory  of  France  now  ceafed  to  be  very 
interefting.  Political  freedom  could  not  be  faid  to 
exift  after  fo  many  of  the  reprefentatives  chofen  by  the 
people  had  been  driven  from  the  legiflature,  and  the  de- 
partments reduced  to  the  neceffity  of  electing  men  more 
acceptable  to  their  prefent  rulers.  Public  fpirit  there- 
fore rapidly  declined.  The  high  notions  of  the  free-  ^blicfp 
dom  and  felicity  it  was  about  enjoy,  which  had  once  rit  in 
been  fo  eagerly  cheriihed  by  a  great  part  of  the  nation,  France, 
now  gave  way  to  a  growing  indifference  about  political 
queftions,  and  the  future  deftiny  of  the  republic  ;  for 
the  people  at  large  found  themfelves  little  interefted  in 
a  government  which  exifted  independent  of  their  will, 
which  confifted  of  a  narrow  circle  of  perfons,  and  whofe 
conduct  was  furely  not  lefs  crooked,  intriguing,  and 
unprincipled,  than  that  of  the  ancient  royalty,  and  its 
attending  court,  from  which  they  had  efcaped ;  whilft 
its  ferocious  cruelty,  and  total  difregard  even  of  the 
forms  of  juftice,  were  infinitely  greater.  But  though 
the  Directory  was  all-powerful,  yet  its  power  was  li- 
mited  by  the  prefent  ftate  of  things,  which  denied  it 
the  pofTefllon  of  an  abundant  revenue.  It  had  not  yet 
been  found  pofllble  to  re-eft  ablifh  a  fyftem  of  produc- 
tive 
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tlve  taxation  The  legiflatiye  councils,  indeed,  who 
now  complied  with  every  wifh  of  the  Diretfory,  voted 
abundance  of  taxes  :  but  thefe  were  feantily  paid  ;  part- 
ly on  account  of  the  total  lofs  of  the  national  com- 
merce, and  partly  becaufe  the  people  were  not  diipofed  to 
make  great  exertions  in  this  way  for  the  fupport  of  go- 
vernment. By  the  conflitution,  they  ftill  pofTefTed  the 
election  o£  the  judges  and  other  magistrates  ;  the  coun- 
try was  rilled  with  veteran  foldiers,  who  at  different 
times  had  returned  from  the  armies  after  the  lapfe  of 
the  ufual  period  of  fervice.  The  Directory,  kept  in 
awe  by  thefe  circumftances,  turned  its  attention  abroad, 
and  found  means  to  eftablifh  an  extenfive  patronage,  by 
dividing  among  its  adherents  the  plunder  of  neighbour- 
ing  Hates,  in  whofe  welfare  the  people  of  France  were 
little  interefted.  Tbe  Girondift  party  had  formerly 
propofed  to  propagate  their  principles  by  eftablilhing 
a  number  of  petty  republics  in  the  vicinity  of  France. 
The  Directory  now  adopted  the  fame  project ;  that, 
under  the  pretence  of  diffufing  liberty,  they  might  ob- 
tain new  fources  of  revenue  and  of  power,  by  the  do- 
minion which  they  meant  to  exercife  over  thefe  new 
governments.  Holland  and  the  Cifalpine  republic  were 
already  placed  in  dependence  upon  them  ;  and  Rome 
and  Switzerland  readily  afforded  them  opportunities 
for  extending  their  plan. 

After  the  treaty  with  the  Emperor  had  been  conclud- 
ed at  Campo  Formio,  Jofeph  Bonaparte,  brother  of 
the  General  had  entered  Rome  as  ambafTador  from  the 
French  Republic.  The  Pope,  now  deprived  of  all  hope 
of  foreign  aid,  and  accuftomed  to  humiliations,  hadfub- 
mitted  to  every  demand  made  by  him  for  reducing  the 
number  of  his  troops,  and  fetting  at  liberty  perfons  im- 
prifoned  on  account  of  political  opinions.  But  an  event 
fbon  occurred  to  afford  the  Directory  a  pretence  for 
accomplifhing  the  ruin  of  this  decayed  government. 
On  the  26th  of  December  1797,  three  perfons  had 
waited  upon  the  French  ambafTador,  and  folicited  the 
protection  of  his  government  to  a  revolution  which  a 
party  at  Rome  meant  to  accomplifh.  He  rejected  their 
propofals,and  difTuaded  them  from  the  attempt;  but  did 
not,  as  was  certainly  his  duty,  communicate  thefe  pro- 
pofals  to  the  papal  government,  to  which  he  was  fent 
on  a  friendly  embaiTy.  On  the  following  day,  how- 
ever, a  tumult  took  place,  in  which  the  French  cockade 
•was  worn  by  about  100  infurgents.  They  were  fpee- 
dily  difperfed,  but  two  of  the  Pope's  dragoons  were 
killed.  The  ambafTador,  who  probably  knew  the  dif- 
pofition  of  the  Directory  towards  the  Pope,  feems  to 
have  refolved  that  his  own  perfonal  conduct  fhould  be 
blamelefs  on  the  occafion.  He  therefore  went  on  the 
28th  of  December  to  the  fecretary  of  ftate,  and  pre- 
fented  a  lift  of  the  perfons  under  his  protection  who 
were  entitled  to  wear  the  French  cockade,  confenting 
that  all  others  adopting  it  fhould  be  punifhed.  He  al- 
fo  agreed  to  furrender  fix  of  the  infurgents  who  had  ta- 
ken refuge  in  his  palace.  Towards  the  evening  of  this 
day,  however,  the  popular  tumult  became  more  ferious, 
particularly  in  the  courts  and  neighbourhood  of  the 
French  minifter's  palace.  The  Pope  appears  to  have 
been  perfonally  unacquainted  with  the  ftate  of  affairs ; 
but  the  governor  of  the  city  fent  parties  of  cavalry  and 
infantry  to  difperfe  the  infurgents.  About  twenty  per- 
fons, having  a  Frenchman  at  their  head,  had,  in  the 
mean  time,  rufhed  into  the  palace,  and  demanded  aid 


towards  accomplifhing  a  revolution.  A  number  of  French 
French  officers,  and  others  who  were  with  the  ambaf-  Revolution 
fador,  propofed  to  drive  the  whole  infurgents  by  force  yll^l, 
from  the  jurifdiction  of  the  palace.  This  was  certainly 
a  falutary  advice,  and  fuch  as  could  not  have  been  re- 
jected by  the  ambafTador,  had  not  his  defigns  been  hof- 
tile  to  the  eftablifhed  government.  Rejected,  however, 
it  was ;  for,  pretending  to  believe  that  his  authority 
would  be  fufficient  to  accomplifh  the  object  in  a  peace- 
able manner,  he  went  out  into  the  court  to  addrefs  the 
multitude.  He  was  prevented  from  doing  fo  by  a  dif- 
charge of  mufquetry  from  the  military,  who  were  firing 
within  the  jurifdiction  of  the  palace.  He  interpofed 
with  his  friends  between  the  military  and  the  infur- 
gents ;  and  while  a  part  of  the  French  officers  in  his 
train  drove  back  the  infurgents  with  their  fabres,  the 
ambafTador  advanced  towards  the  foldiers,  and  demand- 
ed why  they  prefumed  to  violate  his  jurifdiction  ?  as  if 
the  jurifdiction  of  a  foreign  ambafTador  were  a  legal  afy- 
lum  for  men  in  open  rebellion  againft  the  government 
of  the  ftate.  It  is  not,  therefore,  furprifing,  that  no 
attention  was  paid  to  this  arrogant  and  abfurd  demand  ; 
and  the  nature  of  the  ground  being  fuch,  that  the 
troops  could  fire  over  his  head  upon  the  multitude  in 
the  rear,  they  made  a  fecond  difcharge,  which  killed 
feveral  of  the  infurgents.  Upon  this  the  ambafTador 
advanced  clofe  upon  the  foldiers,  to  prevail  with  them 
to  depart ;  but  they  remained  in  a  menacing  attitude, 
and  prepared  for  another  difcharge.  Eager  to  prevent 
this,  the  French  General  Duphot,  who  was  with  the 
ambafTador,  and  was  next  day  to  have  married  his 
filter,  rufhed  into  the  ranks  of  the  military,  intreating 
them  to  defifl.  Here  a  petty  officer  of  the  Pope's  troops  .  J^ , 
difcharged  his  mufket  into  the  body  of  Duphot.  Upon  general 
this,  the  ambafTador  and  his  other  friends  found  it  ne- killed. 
cefTary  to  make  their  efcape  through  a  bye-way  into 
the  palace.  The  Spanifh  minifter  hearing  of  this  event, 
fent  to  the  fecretary  of  ftate  to  proteft  againft  this  vio- 
lation of  the  privileges  of  ambafTadors.  But  the  go- 
vernment equally  alarmed  and  perplexed  by  the  fear  of 
a  revolution,  and  of  French  vengeance,  remained  during 
many  hours  totally  inactive.  All  this  while  the  palace 
of  the  French  ambafTador  remained  clofely  befetby  the 
military,  who  occupied  the  whole  of  its  jurifdiction, 
and  all  its  courts  and  pafTages.  He  at  laft  fent  to  de- 
mand paflports,  to  enable  him  to  leave  the  territories 
of  the  Pope.  They  were  granted ;  but  with  many 
proteflations  of  the  innocence  of  the  government,  and 
its  regret  on  account  of  this  unfortunate  occurrence. 

Jofeph  Bonaparte  retired  to  Florence,  and  from 
thence  to  Paris.  The  Pope  folicited  the  protection  of 
the  courts  of  Vienna,  Naples,  Tufcany,  and  Spain  ;  but 
they  all  flood  aloof  from  his  misfortunes  :  and  this  go- 
vernment, which  had  once  pofTefTed  the  moft  uncon- 
trouled  dominion  over  the  minds  of  men,  now  fell  with- 
out a  ftruggle.  General  Berthier,  at  the  head  of  a 
body  of  French  and  Cifalpine  troops,  encountered  no 
oppofition  in  his  march  to  Rome,  where  he  overturned 
the  government  of  the  Pope,  and  proclaimed  the  fove-  -»aa 
reignty  of  the  Roman  people,  with  circum fiances  of  The  papal 
wanton  infult ;  which  convey  a  ftrikiag  example  ofS0vern" 
French  humanity  and  French  delicacy. 

"  That  the  head  of  the  church  might  be  made  to 
feel  with  more  poignancy  his  humiliating  fituation,  the 
day  chofen  for  planting  the  tree  of  liberty  on  the  Ca- 
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French     pitol  was  the  anniverfary  of  his  election  to  the  fovereign-  (hewed  he  was  ftill  fuperior  to  his  misfortunes.     At  the     Frenck 

Revolution  ty^     Whilft  he  was,  according  to  cuftom,  in  the  Siftine  fame  time  that  his  Holinefs  received  this  notice  of  the  Revolution 

XJ9%'      chapel  celebrating  his  acceffion  to  the  papal  chair,  and  diflblution  of  his  power,  his  Swifs  guards  were  difmif-  vJZ^L, 

receiving  the  congratulations  of  the  cardinals,  Citizen  fed,  and  republican  foldiers  put  in  their  place."  " 

Haller,  the  commiffary  general,  and  Cervoni,  who  then        He  was  himfelf  removed  to  the  territory  of  Tufcany, 

commanded  the  French  troops  within  the  city,  grati-  where  he  refided  in  much  obfcurity,  till  his  enemies, 

fled  themfelves  in  a  peculiar  triumph  over  this  unfortu-  driven  from  Rome  in  their  turn,  thought  fit  to  carry 

nate  potentate.     During  that  ceremony  they  both  en-  him  ftill  farther  from  his  capital,  to  end  his  days  be- 

tered  the  chapel,  and  Haller   announced  to  the  fove-  yond  the  Alps. 

reign  Pontiff  on  his  throne,  that  his  reign  was  at  an        In  the  mean  time,  the  Roman  ftates  were  converted  Roman  re< 

end.  into  a  republic  after  the  French  model ;  excepting  that  public. 

Cn/hreat-      "  ^ie  P00r  °^  rnan  feeme^  fhocked  at  the  abrupt-  the  ancient  appellations  of  confuh,  fenators,  and  tribunes 

mentof  the  nefs  of  this  unexpected  notice,  but  foon  recovered  him-  were  adopted,  inftead  of  the  new  names  of  a  DireBjry 

Pope.  felf  with  becoming  fortitude  ;  and  when  General  Cer-  and  tivo  Councils  (d).     But  this  oftentatious  grant  of 

voni,  adding  ridicule  to  oppreffion,  prefented  him  the  freedom  was  rendered  completely  illufory,  by  a  condi- 

national  cockade,    he  rejected  it  with  a  dignity  that  tion  annexed  to  it,  that  for  ten  years  the  French  Gene- 
ral 

(d)  The  character  of  a  nation,  like  that  of  an  individual,  will  not  perhaps  admit  of  a  fudden  and  total  change. 
This  remark  is  exemplified  in  the  French  ;  who,  even  when  they  affect  to  aflume  the  ftern  manners  of  Republi- 
cans, cannot  diveft  themfelves  of  their  frivolous  and  fantaftical  turn,  and  of  thatfondnefs  for  pomp  and  fhow  by 
which  they  were  always  diftinguifhed.  The  following  account  of  the  re-eftablifhment  of  the  Roman. Republic, 
by  an  author  of  refpectability,  who  witnefled  the  folemn  farce,  will  amply  confirm  the  truth  of  our  affertion. 

"  That  the  regenerated  Roman  people  might  be  conftitutionally  confirmed  in  their  newly-acquired  rights,  a 
day  was  fet  apart  folemnly  to  renounce  their  old  government,  and  fwear  fidelity  to  the  new.  For  the  celebra- 
tion of  this  folemnity,  which  took  place  on  the  20th  of  March,  an  altar  was  erected,  in  the  middle  of  the  piazza 
of  St  Peter's,  with  three  ftatues  upon  ir,  reprefenting  the  French,  Cifalpine,  and  Roman  Republics.  Behind 
the  altar  was  a  large  tent,  covered  and  decorated  with  filk  of  the  Roman  colours,  furmounted  with  a  red  cap,  to 
receive  the  deputies  from  the  departments  who  had  been  fummoned  to  affift.  Before  the  altar  was  placed  an 
open  orcheflra,  filled  with  the  fame  band  that  had  before  been  employed  to  celebrate  the  funeral  honours  of  Du- 
phot.  At  the  foot  of  the  bridge  of  St  Angelo,  in  the  piazza  di  Ponte,  was  erected  a  triumphal  arch,  upon  the 
general  defign  of  that  of  Conftantine,  in  the  Campo  Vacino,  on  the  top  of  which  was  alfo  placed  three  coloffal 
figures,  reprefenting  the  three  republics.  As  a  fubftitute  for  bafs-reliefs,  it  was  painted  in  compartments  in 
chiaro  fcurci)  reprefenting  the  mod  diftinguifhed  actions  of  Bonaparte  in  Italy.  Before  this  arch  was  another 
orcheftra. 

"  The  ceremony  in  the  piazza  began  by  the  marching  in  of  the  Roman  legion,  which  was  drawn  up  clofe  to 
the  colonnade,  forming  a  lemicircular  line  ;  then  came  French  infantry,  and  then  cavalry,  one  regiment  after 
another  alternately,  drawn  up  in  feparate  detachments  round  the  piazza.  When  all  was  thus  in  order,  the  con- 
fuls made  their  entrance,  on  foot,  from  the  Vatican  palace,  where  they  had  robed  themfelves,  preceded  by  a 
company  of  national  troops  and  a  band  of  mufic  ;  and  if  the  weather  had  permitted,  a  proceffion  of  citizens,  fe- 
lected  and  drefied  in  gala  for  the  occafion,  from  the  age  of  five  years  to  fifty,  were  to  have  walked  two  and  two 
carrying  olive  branches;   but  an  exceftively  heavy  rain  prevented  this  part  of  the  ceremony. 

"  Before  the  high  altar,  on  which  were  placed  the  ftatues,  there  was  another  fmaller  one  with  fire  upon  it. 
Over  this  fire  the  confuls,  flretching  out  their  hands,  fwore  eternal  hatred  to  monarchies,  and  fidelity  to  the  re- 
public ;  and  at  the  conclufion,  one  of  them  committed  to  the  flames  a  fcroll  of  paper  he  held  in  his  hand,  con- 
taining a  reprefentation  of  all  the  infignia  of  royalty,  as  a  crown,  a  fceptre,  a  tiara,  &c. ;  after  which  the  French 
troops  fired  a  round  of  mufketry  ;  and,  at  a  fignal  given,  the  Roman  legion  raifed  their  hats  in  the  air  upon  the 
points  of  their  bayonets,  as  a  demonftration  of  attachment  to  the  new  government ;  but  there  was  no  fhouting — 
no  voluntary  figns  of  approbation ;  nor  do  I  believe  that  there  ever  was  a  fhow,  in  which  the  people  were  in- 
tended to  act  fo  principal  a  part,  where  fo  decided  a  tacit  difapprobation  was  given  as  on  this  occafion. 

"  After  the  ceremony  was  concluded,  the  French  officers,  with  the  confuls  and  deputies  from  the  departments, 
dined  together  in  the  papal  palace  on  Monte  Cavallo,  and  in  the  evening  gave  a  magnificent  ball  to  the  exnobles 
and  others,  their  partizans,  which  was  numeroufly  attended,  yet  with  an  exception  to  the  houfes  Borghefe,  Santa- 
croce,  Altempt,  and  Cefarini :  I  believe  not  one  diftinguifhed  family  was  prefent  from  defire  or  inclination  :  but 
it  was  now  no  longer  time  to  accumulate  additional  caufes  for  oppreffion  ;  and  he  who  hoped  to  fave  a  remnant 
of  his  property,  avoided  giving  occafion  for  perfonal  refentment.  At  night  the  dome  of  St  Peter's  was  illumina- 
ted, with  the  fame  fplendour  as  was  cuftomary  on  the  anniverfary  of  St  Peter's  day.  This  was  the  fecond  time 
of  its  illumination  fince  the  arrival  of  the  French,  having  been  before  difplayed  on  the  evening  of  the  folemn 
fete  to  honour  the  manes  of  Duphot,  which,  though  not  quite  fo  opportune,  was  done  to  gratify  the  officers 
that  were  to  leave  Roma  on  the  morrow. 

"  The  day  after  this  federation,  the  French  published  the  Roman  conftitution  in  form,  which  was  only  a  re- 
petition of  the  one  given  to  the  unfortunate  Venetians,  confiding  of  372  articles,  and  which  I  think  unnecefTary 
to  tranfcribe,  as  it  would  only  be  giving  what  we  have  already  had  from  time  to  time  in  tranflations  made  from 
their  own."-—Duppa's  Journal  of  the  mojl  remarkable  Occurrences  that  took  glace  in  Rome,  upon  the  Subverfion  of 
the  Ecclefiaftical  Government  in  1798. 
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.  french  ral  fliould  pcffefs  a  negative  upon  all  laws  and  public 
j|jvolution  afts.  At  firft,  however,  the  conquerors  took  care  to 
;I798-  place  the  government  in  the  hands  of  the  moft  refpect- 
^"^  able  perfons  in  the  ftate  favourable  to  democracy.  But 
thefe  men  finding  that  they  were  merely  to  be  employ. 
ed  as  tools  to  plunder  their  fellow-citizens,  for  the  emo- 
lument of  their  northern  matters,  foon  renounced  their 
odious  dignities,  and  were  fucceeded  by  men  of  more 
compliant  characters,  and  lefs  forupulous  integrity. 
The  whole  public  property  was  feized  by  the  invaders, 
and  contributions  were  levied  without  end.  The  pro- 
perty of  the  cardinals  and  others  who  fled  was  confis- 
cated, and  thofe  members  of  the  facred  college  who  re- 
mained were  thrown  into  prifons,  from  which  they 
could  only  efcape  by  purchasing  their  freedom  at  a  high 
price. 

When  this  was  done,  and  Generals  and  CommifTaries 
had  glutted  themfelves  with  wealth,  quarrelled  about  a 
jujl  divifion  of  the  fpoil,  mutinied,  and  difperfed,  other 
unpaid,  unclothed,  unprovifioned  armies  from  the  north, 
with  new  appointments,  fucceeded ;  and  when  at  length, 
even  by  thefe  conjlitutional  means,  nothing  more  was  to 
be  obtained,  and  artifice  had  exhaufted  every  refource, 
the  mafk  was  put  under  the  feet  that  had  been  long 
held  in  the  hand  ;  liberty  was  declared  dangerous  to 
the  fafety  of  the  republic,  the  conftituted  authorities  in- 
ILerfeded  capable  of  managing  the  affairs  of  the  ftate,  and  mili- 
[fmilitary  tary  law  the  only  rational  expedient  to  fupply  their 
[kpotifm.  place.  Thus  at  once  the  mockery  of  confular  dignity 
was  put  an  end  to,  the  fenators  fent  home  to  take  care 
of  their  families,  and  the  tribunes  to  blend  with  the  peo- 
ple whom  they  before  reprefented.  This  new  and  pre- 
ferable fyftem  began  its  operations  with  nothing  lefs 
important  for  the  general  welfare  than  feizing  the 
whole  annual  revenue  of  every  eftate  productive  of  more 
than  ten  thoufand  crowns  ;  two-thirds  of  every  eftate 
that  produced  more  than  five,  but  lefs  than  ten  ;  and 
one-half  of  every  inferior  annual  income. 

Even  the  degenerated  Romans  could  not  have  fub- 
mitted  to  all  this,  or  at  leaft  would  not  have  affifted  in 
forging  their  own  chains,  had  not  the  fame  means  been 
employed  to  eradicate  from  their  minds  every  moraland 
religious  principle,  which  had  been  formerly  employed 
for  the  fame  purpofe  in  Paris.  In  order  that  the  fpirit 
of  equality  might  be  more  extenfively  diffufed,  a  con- 
flitutional  democratic  club  was  inftituted,  and  held  in 
the  hall  of  the  Duke  d'Altemp's  palace.  Here  the 
new-born  fons  of  freedom  harangued  each  other  on  the 
o  corrupt  bleffings  of  emancipation  ;  talked  loudly  and  boldly 
he  Roman  againft  all  conftituted  authority;  and  even  their  own 
outh.  confuls,  when  hardly  inverted  with  their  robes,  became 
the  fubjects  of  cenfure  and  abufe.  The  Englifh  were 
held  as  particularly  odious,  and  a  conftant  theme  of  im- 
precation ;  and  this  farce  was  fo  ridiculoufly  carried  on, 
that  a  twopenny  fubfcription  was  fet  on  foot  to  reduce 
what  they  were  pleafed  to  call  the  proud  Carthage  of 
the  North. 

If  this  foolifh  fociety  had  had  no  other  object  in 
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view  than  fpouting  for  each  other's  amufement,  bow-     French 
ing  to  and  kiffing  a  buft  of  Brutus  which  was  placed  Revolution 
before  the  roftrum  (a  ceremony  conftantly  practifed  be- 
fore the  evening's  debate),  it  would  have  been  of  little 
confequence   to  any  but  the  idle,  who  preferred   that 
mode  of  fpending  their  time ;  but  it  had  other  objects 
of  a  very  different  tendency,  more  baneful,  and  more 
deftructive  to  the  peace  and  morals  of  fociety — that  of 
intoxicating  young  minds  with  heterogeneous  princi- 
ples they  could  not  underftand,  in  order  to  fuperfede 
the  firft  laws  of  nature  in  all  the  focial  duties ;  for 
there  were  not  wanting  men  who  knew  how  to  direct 
the  folly  and  enthufiafm  of  thofe  who  did  not  know 
how  to  direct  themfelves.     Here  they  were  taught,  that 
their  duty  to  the  Republic  ought  ever  to  be  paramount 
to  every  other  obligation;  that  the  illuftrious  Brutus, 
whofe  buft  they  had  before  them,  and  whofe  patriotic 
virtue  and  juftice  ought  never  to  be  loft  fight  of,  fur- 
niftied  them  with  the  ftrongeft   and  moft  heroic  exam- 
ple of  the  fubordination  of  the  deareft  ties  of  humanity 
to  the  public  good ;  and  that,  however  dear  parental 
affection  might  be,  yet,  when  put  in  competition  with 
the  general  welfare  of  fociety,  there  ought  not  to  be  a 
moment's  hefitation  which  was  to  be  preferred. 

This  fort  of  reafoning  might  perhaps  have  done  no 
harm  to  the  fpeculative  clofet  metaphyfician,  who 
might  have  had  neither  father,  nor  mother,  nor  brother, 
nor  fifter,  nor  a  chance  of  ever  being  thrown  in  the  way 
to  reduce  his  theory  to  practice;  but  with  a  people 
who  knew  of  no  other  ties  but  fuch  as  depended  on 
their  religion  and  their  natural  feeling?,  without  having 
been  previoufly  educated  to  difcriminate,  how  far  their 
reafon  might  be  deluded  by  fophiftry,  or  upon  what 
caufes  the  permanent  good  of  fociety  depended,  it  had 
the  moft  direct  tendency  to  generate  the  worft  paflions,, 
and  to  annihilate  the  beft. 

Young  men  were  thus  initiated  to  lofe  all  refpedt  for 
their  parents  and  relations,  and  even  encouraged  to 
lodge  information  againft  them,  with  the  hopeful  prof- 
pect  of  being  confidered  as  deferving  well,  of  what  they 
were  pleafed  to  denominate,  the  republic  ;  and  by  thus 
weakening  or  deftroying  the  bonds  of  affection,  the  way 
was  made  fmooth  and  eafy  to  the  deftruction  of  every 
thing  like  what,  in  a  ftate  of  civilization,  is  called  cha- 
racter ;  doubtlefs,  in  order  to  prepare  them  the  better 
to  become  the  faithful  agents  of  thofe  whom  they  were 
thus  educated  to  ferve. 

The  moft  remarkable  curiofities  of  this 
city  had  already  been  conveyed  to  Paris ;  and  as  na-  ments  of 
tional  vanity  had  now  given  place  to  avarice  in  the  ancient  art 
minds  of  the  Directory,  the  remaining  monuments  of  exP°fed  to 
ancient  or  of  modern  art,  with  which  Rome  abounded 
were  fold  by  public  auction.  Advertifements  (e)  were 
fent  through  Europe,  offering  paflports  to  the  natives 
of  countries  at  war  with  France,  if  they  fhould  wifh  to 
become  purchafers ;  and  thus  the  wealthier  inhabitants 
of  the  Roman  territory  not  only  faw  themfelves  fubject- 


celebrated  Monu- 


ed  to  feveje  exactions 


but  they  beheld  with  cruel  mor- 
tification 


(e)  A  copy  of  an  advertifement,  iffued  on  this  occafion  by  what  was  called  The  Adminijlration  of  Finances  and 
Contributions  of  the  French  Republic  in  Italy,  is  to  be  found  in  Nicholfon's  Journal  of  Philofopby,  Chemiftry,  and 
the  Arts,  for  May  1798.  The  advertifement  is  dated  at  Rome,  28th  Feb.  1798.  A  copy,  of  it  was  fent  by 
Hubert,  the  agent  of  the  French  administrators,  to  Mr  Trevor  the  Brltifh  minilter  at  Turin,  and  by  him  was, 
tranfmitted  to  England. 
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French     tificaticn  thofe  objects  now  given  up  as  a  prey  to  vul-  whole  Pays  de  Vaud.     Still,  however  the  government     Frencft 
Revolution  gar  fpeculation,  and  difperfed  over  the  world,  which  of  Berne  attempted  to  preferve  peace,  while  it  endea-  Revolution 
had  fo  long  rendered  their  city  the  fefort  of  all  na-  voured  to  prepare  for  war.     The  foldiers  who  had  kill-  ^JX^Z, 
tions.  ed  the  French   huffar  were  delivered  up,  negociations 
Such  was   the  progreffive  conduct  of  the  Great  Na-  were  begun,  and  a  truce  entered  into   with    General 
thn  towards  an   injured  and  oppreffcd   people,  whofe  Brune,  who  fucceeded  Menard  in  the  command  of  the 
happinefs  and  deareft  interefts   were  its  firft  care,  and  French  troops  in  the  Pays  de  Vaud.     As  internal  corn- 
to  whom  freedom   and  liberty  had  been   reftored,  that  motions  were  breaking  out  in  all  quarters,  an  attempt 
they  might  know  how  to  appreciate  the  virtue  of  their  was  made  to  quiet  the  minds  of  the  people,  that  they 
benefactors,  and  the  ineftimable  bleflings  of  indepen-  might  be  induced  to  unite  againft  the  threatened  inva-       ,4- 
dence.  fion.     Fifty-two  deputies  from  the  different    diftricts  Undecided 
More  fangninary  fcenes  were,  in  the  meanwhile,  ta-  were  allowed  to  fit  in  the  Supreme  Council  of  Berne,  conduct  of 
king  place  in  Switzerland.     That  country  had  remain-  and  a  fimilar  meafure  was  adopted  by  the   cantons  of  t^  magif- 
ed  neutral  during  the  conteft  in  which  France  had  late-  Zurich,  Lucerne,  Fribourg,  Soleure,  and  Schaff haufen.  gates 
ly  been  engaged ;  and  had  thus  protected  the  weakeft  An  army  of  20,000  men  was  at  the  fame  time  affem- 
portion  of  her  frontier,  while  the  reft  of  it  was  affailed  bled,  and  intrufted  to  the  command  of  M.  d'Erlach, 
by  the  combined  forces  of  Europe.     The  merit  of  this  formerly  field  marfhal  in  the  French  fervice. .    But  dif- 
fervice  was  now  forgotten,  and  the  Directory  refolved  affection  greatly  prevailed  in  this  army,  and  the  people 
to   render   Switzerland   one  of  their  tributary   ftates.  could  not  be  brought  to  any  tolerable  degree  of  union. 
Ambitious  nations  have  in  all  ages  found  it  an  eafy  The  French  knew  all  this,  and  demanded  a  total  change 
matter  to  devife  apologies  for  invading  the  territory  of  of  government.     M.  d'Erlach,  dreading  the  increafmg 
their  neighbours.     The  wealthier  branches  of  the  Swifs  tendency  to  defertion  among  his  troops,  requefted  leave 
confederacy  were  in  general  governed  by  hereditary  ari-  to  diffolve  the  armittice.     It  was  granted  by  the  govern- 
ftocracies.     Some  of  the  cantons  had  no  government  ment,  and  immediately  recalled.     But  the  French  now 
within  themfelves,  but  were  the  fubjects  of  neighbour-  refufed  to  negociate  ;  and  on  the  2d  of  March,  Gene- 
ing  cantons.     In  confequence  of  this  circumftance,  and  ral  Schawenberg,  at  the  head  of  13,000  men,  entered 
of  the  contending  privileges  of  different  orders  of  men,  Soleure.     Fribourg  was  afterwards  reduced  by  Brune, 
popular  infurrections  were  more  frequent  in  Switzerland  and   the   Swifs  army  retreated.     The  government  of_,  '^J° 
than  in  any  country  in  Europe,  though  none  was  more  Berne  was  in  confternation,  and  decreed  what  was  call-  tionofthe 
equitably  governed.     When  an  infurrection  took  place  ed  the  landjhurm,  or  rifing  of  the  people  ;  which,  in  cafes  o-overa- 
in  one  canton,  its  government  was  frequently  under  the  of  emergency,  was  authorifed  by  their  ancient  cuftoms.  ment,  and 
neceftity  of  foliciting  the  aid  of  the  government  of  an  The  pe  pie  accordingly  affembled  ;  and  their  firft  act  capitula- 
adjoining  canton,  or  even  of  the  neighbouring  monarchs  was  to  diffolve  the  government,  and  to  offer  to  difmifs  ^on  o£ 
of  France  or  Sardinia,  to  enable  it  to  fubdue  its  own  the  army,  on  condition  that  the  French  troops  fhould 
rebellious  fubjects.     A  dangerous  precedent  was  thus  proceed  no  farther.     This  offer  was  refufed,  unlefs  a 
eftablifhed ;  and  as  the  French  kings  had  formerly  in-  French  garrifon  fhould  be  received  into  Berne,  and  the 
terfered  in  favour  of  the  rulers,  the  republican  Direc-  invaders  continued  to  advance.  The  regular  troops  un- 
tory  now  interfered  in  favour  of  the  fubjects.     The  can-  der  M.  d'Erlach  were  reduced  by  defertion  to  14,000. 
ton  of  Berne  was  fovereign  of  the  territory  called  the  The  rifing  of  the  people  had  indeed  fupplied  him  with 
Pays  de  Vaud.     In  this  diftrict  difcontents  had  always  numbers,  but  there  was  no  time  for  arranging  them.  On 
exifted  ;  and  an  infurrection,  under  the  countenance  of  the  5th  of  March  he  was  attacked,  and  driven  from  the 
the   French  Directory,  broke  out  towards   the  end  of  pods  of  Newenbeg  and  Favenbrun.     He   rallied  his 
the  year  1797.    The  government  of  Berne  faw  the  dan-  troops,  however,  at  Uteren,  where  they  made  a  ftand 
gerous  nature  of  its  own  Situation  ;  and  on  the  5th  of  for  fome  time.     They   renewed  the  conteft  at   Grau- 
January  iffued  a  proclamation,  commanding  the  inhabi-  holtz  without    fuccefs,  and  were  driven  from  thence 
tants  of  the  Pays  de  Vaud  to  affemble  in  arms,  to  re-  about  four   miles  farther  to  the  gates  of  their  capital. 
new  their  oath  of  allegiance,  and  to  reform  every  abufe  Here  the   Swifs   army  made  a  laft  and  bloody  effort, 
that  might  appear  to  exift  in  their  government.     A  Being  completely  routed,  they  murdered  many  of  their 


commiffion  was  at  the  fame  time  appointed  by  the  Se- 
nate or  Sovereign  Council  at  Berne  to  examine  all  com- 
plaints, and  to  redrefs  all  grievances.  The  proceedings 
of  this  commiffion,  however,  did  not  keep  pace  with 


officers  in  defpair,  and  among  others  their  commander 
M.  d'Erlach.     The  (laughter  on  both  fides  is  faid  to 
have  been  nearly  equal ;  but  the  French  fucceeded  in 
obtaining   poffeffion   of   Berne   by   capitulation  on  the 
the  popular  impatience  ;  and  the  infurgents  began  to    evening  of  the  day  on  which  thefe  battles  were  fought, 
feize  the  ftrong  places  in  their  country.     The  govern-    Upon  the  capture  of  this  city,  the  other  more  wealthy 
ment  of  Berne  now  refolved  to  reduce  them  by  force,    and  populous  ftates  fubmitted  to  the  French  ;  but  the 
and  fent  troops  againft  them  ;  but  their  commander    poorer  cantons,  who  had  lead  to  lofe,  made  a  terrible 
Weifs  appears  to  have  acted  with  much  hefitation,  if    effort  in  defence  of  their  fmall  poffeffions,  and  the  inde- 
not  with  treachery.     In  the  mean  time,    a  body  of    pendence  of  their  country.     They  even  at  firft  corn- 
French  approached  under   General  Menard.     He  fent    pelled    Schawenberg   to   retire   with  the  lofs  of  3000 
an  aide  de  camp  with  two  huffars,  with  a  meffags  to    men;    but  were  at  laft  overpowered  by  the  fuperior 
General  Weif«.     On  the  return  of  the  meffengers,  an    numbers  and  military  fkill  of  the  French  army.     Swit-  Switzer- 
accidental  affray  took  place,  in  which  one  of  the  huf-    zerland  was  treated  as  a  conquered  country.    Its  pub-  land  treat 
fars  was  killed.     This  was  magnified  into  an  atrocious    lie  magazines  were  feized  by  the  French,  heavy  contri-  edasa  cc 
breach  of  the  law  of  nations.     The  French  advanced  ;    butions  were  levied,  and  a  new  conftitution,  in  imita-  ^ountn 
and  by  the  end  of  January  obtained  poffeflion  of  the    tion  of  that  of  France,  was  impofed. 

While 
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French  While  the  Directory  continued  to  encroach  upon 
j  Volution  tjie  independence  of  other  nations,  they  were  not  likely 
i!^v-W  to  reiPe^  tne  freedom  of  their  countrymen  at  home. 
In  the  month  of  April,  a  third  of  the  legifhture  was 
changed.  Francis  de  Neufchateau  went  out  of  the  Di- 
rectory by  ballot,  and,  Treilhard  was  chofen  in  his 
ftead.  The  Directory  had  made  great  efforts  to  in- 
fluence the  elections  in  favour  of  their  friends,  but  with 
little  fuccefs.  They  prepared  therefore  to  preferve  the 
legiflature  in  fubjection  to  them  by  a  new  violation  of 
*>  3Direc-  l^e  constitution.  On  the  2d  of  May  they  complained 
to  the  Council  of  Five  Hundred  of  the  plots  of  anar- 
chifts  and  royalifts ;  by  which  they  alleged  that  the  elec- 
tions had  in  many  places  been  made  to  fall  on  men  ho- 
ftile  to  the  Republic.  On  the  7th  a  committee  made 
a  report  upon  this  meflage,  and  propofed  that  the  pro- 
ceedings of  many  electoral  affemblies  ihould  be  totally 
or  partially  annulled,  according  to  the  characters  of  the 
perfons  they  had  chofen.  General  Jourdan,  and  fome 
others,  ventured  to  oppofe  this  plan  as  utterly  incon- 
fiftent  with  the  freedom  of  election,  and  as  proceeding 
upon  alleged  intrigues  of  confpirators  againft  the  Re- 
public, while  no  confpiracy  had  been  proved  to  ex- 
ill.  But  the  majority  agreed  to  the  propofal  of  the 
committee,  and  arbitrarily  annulled  the  whole  elections 
in  fix  or  feven  departments,  befides  the  particular  elec- 
tions of  a  great  number  of  individuals. 

The  Directory  now  carried  into  effect  the  moft  fatal 
of  all  their  projects,  that  of  fending  a  powerful  army  to 
the  eaft  to  feize  upon  Egypt,  and  from  thence  to  at- 
tack the  empire  which  Britain  has  acquired  in  India. 
The  treaty  with  Auftria  had  no  fooner  been  figned  at 
Campo  Formio,  than  the  Directory  exeited  the  expec- 
tation of  France  and  of  all  Europe,  by  loudly  proclaim- 
ing their  determination  to  invade  Great  Britain.  They 
fent  troops  into  their  own  weftern  departments,  called 
them  the  Army  of  England,  and  appointed  Bonaparte 
their  commander  in  chief.  This  officer  in  the  mean 
time,  had  refided  during  the  winter  at  Paris.  Here  he 
feems  to  have  endeavoured  to  guard  againft  the  jealnufy 
of  government,  and  the  envy  of  individuals,  by  paffing 
his  time  in  retirement,  and  afiuming  the  character  of  a 
man  of  letters.  He  procured  himfelf  to  be  elected  a 
member  of  the  National  Inftitute;  but  fo  feldom  did 
he  appear  abroad,  that  when  he  attended  fome  of  its 
public  fittings  his  perfon  was  altogether  unknown  to 
the  fpectators.  Greedy  of  renown,  but  aware  that  it 
ultimately  depends  upon  the  labors  and  the  approba- 
tion of  the  learned,  he  never  failed,  when  called  into 
military  fervice,  to  remind  this  order  of  men  of  his  al- 
liance with  them,  by  adding  to  his  name  at  all  procla- 
mations and  difpatches  the  designation  of  Member  of 
the  National  Inftitute. 

Whether  the  expedition  to  Egypt  was  now  fuggeft- 
ed  by  Bonaparte  himfelf,  or  whether  it  was  not  a  fnare 
by  which  the  prefent  rulers  of  France  impofed  upon  the 
vanity  of  an  enterprifing  young  man,  to  enable  them  to 
get  quit  of  him  and  his  veteran  army,  is  not  known. 
It  is  very  poffible,  however,  that  Bonaparte  might  nei- 
ther be  the  devifer  nor  the  unconfeious  victim  of  this 
plan  ;  but  that  he  might  account  himfelf  more  fafe 
abroad,  upon  the  moft  hazardous  expedition,  than  ex- 
pofed  at  home  to  the  malice  of  a  government  that  had 
become  jealous  of  his  reputation,  and  was  by  no  means 
fcrupulous  in  its  conduct. 

The  projected  invafion  of  Egypt  was  conducted  with. 
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much  fecrecy.     The  world  was  amufed  with  tales  of     French 
monftrous  rafts  to  be  constructed  to  convey  the  army  of  Revolution 
England  over  into  Britain.     To  favour  the  deception,  yJ^Z^. 
Bonaparte  made  a  journey  to  the  weftern  coaft.   In  the       334 
mean   time,  the  fleet  was  preparing  at  Toulon,  and  Prepara- 
troops  affembling  in  its  neighbourhood.    When  all  was  tion?  f°r  lt 
in  readinefs,  Bonaparte  embarked  with  40,000  of  the 
troops  that  had  fought  in  Italy.     On  the  9th  of  June 
he  arrived  at  the  ifland  of  Malta,  and  contrived  to  quar- 
rel with  the  Grandmafter,  becaufe  he  refufed  to  admit 
fo  large  a  fleet  all  at  once  into  his  ports  to  water.  The 
French  General  immediately  landed  his  troops  in  dif- 
ferent quarters,  and  endeavoured  to  reduce  the  ifland. 
The  knights  were  divided  into  factions.    Many  of  them, 
as  is  now  well  known,  were  of  the  order  of  Illumina- 
ti,  and  of  courfe  prepared  to  act  the  part  of  traitors. 
After  making  a  very  feeble  refiftance,  the  Grandmafter  Conqueftof 
propofed  a  capitulation ;  and   thus   was  treacheroufly  Malta, 
furrendered,  in  a  few  days,  a  fortrefs  which,  if  defended 
by  faithful  troops,  might  have  held  out  for  as  many 
weeks  againft  all  the  forces  of  the  French  Republic.  Bo- 
naparte, after  leaving  a  garrifon  of  4000  men  in  the 
ifland,  failed  on  the  21ft  of  June  for  Alexandria.  ,,g 

In  the  mean  time,  Rear-admiral  Nelfon,  who,  in  the  Admiral 
ftation  of  Commodore,  had  fignalized  himfelf  in  a  very  Nelfon  fails 
high  degree  under  Lord  St  Vincent,  had  been  difpatch-  in  <lueft  of 
ed  in  queft  of  him  from  the  Britilh  fleet,  which  ftill  Bonaparte*, 
blockaded   Cadiz.     Not    knowing    the  object    of   the 
French  expedition,  the  Britilh   Admiral  failed  firft  to 
Naples ;  and  having  there  been  informed  of  the  attack 
upon  Malta,  he  directed  his  courfe  to  that  ifland.     By 
the  time  he  arrived  there,  however,  Bonaparte  had  de- 
parted.    Conjecturing  now  that  Alexandria  might  be 
the  deftination  of  the  French  troops,  he  failed  thither ; 
but  they  had  not  been  feen   in  that  quarter,  and  he 
therefore  went  eagerly  in  fearch  of  them  to  other  parts 
of  the  Mediterranean.     Bonaparte,  in  the  mean  while, 
inftead  ot  fleering  in  a  direct  line  for  Alexandria,  had 
proceeded  flowly,  with  his  immenfe  train  of  nearly  400 
tranfports,  along  the  coaft  of  Greece,  till  he  arrived  at 
the  eaftern  extremity  of  the  ifland  of  Candia.     Here  he 
fuddenly  turned  fouthward  ;  and  in  confequence  of  his. 
circuitous  courfe,  did  not  arrive  at  the  coaft  of  Egypt 
till  Admiral  Nelfon's  fleet  had  left  it.     He  landed  his 
troops  ;  and  on  the  5th  of  July  took  by  ftorm  the  city 
of  Alexandria.     The   inhabitants  defended  themfelves 
very  defperately,  but  without  fkill ;  and  for  fome  time 
a  fcene  of  barbarous  pillage  and  maffacre  enfued.    The 
tranfports  that  had  conveyed  the  army  were  now  placed 
within  the  inner  harbour  of  Alexandria,  and  the  (hips, 
of  war  under  Admiral  Brueys  caft  anchor  in  a  line  clofe 
along  the  fhore  of  what  proved  to  them  the  fatal  Bay 
of  Aboukir.     The  army  proceeded   to  the  Nile,  and  Conau  ft 
afcended  along  the  banks  of  that  river,  fuffering  great  of  Bona- 
hardlhips  from  the  heat  of  the  climate.     They  were  parte  in. 
met  and  encountered   by  the  Mamalukes,  or  military  ^SJ?U 
force  that  governed  Egypt;  but  thefe  barbarians  could 
not  refift  the  art  and  order  of  European  war.     Cairo 
was  taken  on  the  23d  of  July.     On  the  25th  another 
battle  was  fought;  and  on   the  26th   the  Mamalukes 
made  a  laft  effort  in  the  neighbourhood  of  the  celebra- 
ted pyramids  for  the  prefervation  of  their  empire.  Two 
thoufand  of  them  were  killed  on  this  occafion,  400  ca- 
mels laden  with  their  baggage  were  taken,  along  with. 
50  pieces  of  cannon. 

A  proviftonal  government  was  now  eftablifhed  in  E- 
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gypt.  Proclamations  were  iSTued  in  the  Arabian  tongue, 
declaring  that  the  French  were  friendly  to  the  religion 
of  Mahomet,  that  they  acknowledged  the  authority  of 
the  Grand  Signior,  and  had  only  come  to  puniSh  the 
crimes  committed  by  the  Mamalukes  againft  their  coun- 
trymen trading  to  Egypt.  Thus  far  all  had  gone 
well;  but  on  the  ift  of  Auguft  the  Britifh  fleet  appear- 
ed at  the  mouth  of  the  Nile;  and  the  Situation  of  the 
French  fleet  having  been  difcovered,  Admiral  Nelfon 
prepared  for  an  attack.  In  number  of  fhips  the  fleets 
were  equal ;  but  in  the  number  of  guns  and  weight  of 
metal  the  French  fquadron  had  the  fuperiority.  It 
was  drawn  up,  too,  in  a  form  which  fuggefted  to  its 
ill-fated  commander  the  idea  of  its  being  invincible  ;  but 
remaining  at  anchor,  the  Britifh  Admiral  was  enabled, 
by  running  fome  of  his  fhips  between  thofe  of  the  ene- 
my and  the  fhore,  to  furround  and  engage  one  part  of 
their  fleet,  while  the  reft  remained  unemployed  and  of 
no  fervice.  In  executing  this  plan  of  attack,  a  Britifh 
fhip,  the  Culloden,  run  aground;  but  this  accident  on- 
ly ferved  as  a  beacon  to  warn  the  others  of  the  fpot 
that  ought  to  be  avoided.  The  battle  commenced  at 
funfet,  and  was  continued  at  intervals  till  daybreak.  At 
laft,  nine  fail  of  the  French  line  were  taken  ;  one  fhip 
of  the  line  was  burned  by  her  own  commander ;  a  fri- 
gate was  burned  in  the  fame  manner,  to  prevent  her  be- 
ing taken.  The  French  Admiral's  fhip  L'Orient  took 
fire,  and  blew  up  during  the  action,  and  only  a  fmall 
number  of  her  crew  of  ioco  men  efcaped  destruction. 
Two  French  fhips  of  the  line  and  two  frigates  were 
faved  by  a  timely  flight  (f). 

No  naval  engagement  has  in  modern  times  produced 
fuch  important  confequences  as  this.  The  unexampled 
military  efForts  made  by  France  had  gradually  diSTolved 
the  combination  which  the  princes  of  Europe  formed 
againft  her.  By  the  train  of  victories  which  Bona- 
parte had  gained,  the  houfe  of  Auftria,  her  molt  power- 
ful rival,  had  been  humbled  and  intimidated.  The 
whole  continent  looked  towards  the  new  Republic  with 
consternation  ;  and  when  the  Directory  feized  upon 
Rome  and  Switzerland,  none  were  found  hardy  enough 
to  interpofe  in  their  favour.  The  current  of  affairs  was 
now  almoft  inftantaneoufly  altered.  Europe  beheld  Bo- 
naparte, with  his  invincible  army,  exiled  from  its  Shores, 
and  lhut  up  in  a  barbarous  country,  from  which  the 
triumphant  navy  of  Britain  might  for  ever  prevent  his 
return.  The  enemies  of  France  could  not  beforehand 
have  conceived  the  poffibility  of  the  event  which  was 
now  realifed  ;  and  the  hope  was  naturally  excited  of 
being  able  to  form  a  new  and  more  efficient  coalition 
againft  a  government  which  had  fo  grofsly  abufed  the 
temporary  profperity  it  had  enjoyed.  The  northern 
powers  began  to  liften  to  the  propofals  made  to  them 
by  Great  Britain  for  commencing  hoftilities  anew,  and 
the  Italian  ftates  prepared  to  make  another  effort  for 
independence.  The  court  of  Naples  in  particular  open- 
ly avowed  its  joy  on  account  of  the  recent  destruction 
of  the  French  fleet.  The  king  himfelf  put  to  fea  to 
meet  Admiral  Nelfon  on  his  return  from  the  Nile.  Il- 
luminations took  place  in  the  capital,  and  vigorous  pre- 
parations were  made  for  war.  The  Grand  Signior  who 
had  pofTelTed  of  late  little  authority  in  Egypt,  and  might 


perhaps  have  been  induced  to  relinquish  his  claims  on 
that  province  rather  than  engage  his  decaying  empire  in 
war,  now  entered  into  clofe  alliance  with  Britain,  and 
engaged  in  hoftilities  againft  the  French.  Tippoo  Sul- 
tan had  Stipulated  for  the  aid  of  a  French  army  againft 
the  Britifh  in  India ;  but  Bonaparte,  on  taking  pof- 
feffion  of  Suez  and  the  other  Egyptian  ports  on  the 
Red  Sea,  found  no  Shipping  there  fit  to  tranfport  his 
army  to  the  Indian  peninfula.  Inftead  of  proceeding 
therefore  upon  any  fplendid  fcheme  of  farther  conqueft, 
he  was  compelled  to  remain  in  his  prefent  fituation,and 
to  contend  for  existence  againft  the  whole  force  of  the 
Ottoman  empire. 

The  French  at  this  time  did  not  venture  to  fend  forth 
any  large  fleet  upon  the  ocean  ;  but  wherever  their 
fmaller  fquadrons  appeared,  the  fortune  of  Britain  over- 
powered them  there  no  lefs  than  it  had  done  in  the  Me- 
diterranean. They  had  long  promifed  aid  to  the  dif- 
afFected  party  in  Ireland  ;  but  weary  of  fruitlefs  expec- 
tation, the  Irith  had  during  this  fummer  broken  out  in- 
to rebellion,  without  waiting  the  arrival  of  the  troops 
whom  the  Directory  had  engaged  to  fend  to  their  af- 
fiftance.  While  the  rebellion  was  at  its  height,  and  al- 
though the  infurgents  for  fome  time  occupied  the  fea 
port  of  Wexford,  the  French  did  not  arrive.  After- 
wards, however,  when  the  rebellion  had  been  totally 
fubdued,  they  attempted  to  elude  the  vigilance  of  the 
Britifh  fleet,  and  to  land  men  in  fmall  parties.  On  the 
22d  of  Auguft,  General  Humbert  came  afhore  at  Kil- 
lala,  at  the  head  of  about  1 100  men.  Even  this  fmall 
party  might  have  been  dangerous  had  it  arrived  a  month 
earlier  ;  and  it  actually  produced  very  ferious  alarm. 
It  confifted  of  men  fele&ed  with  great  care,  and  ca- 
pable of  enduring  much  fatigue.  They  were  joined  by 
a  few  of  the  moft  refolute  of  the  difcontented  Irifh  in 
the  neighbourhood,  and  fpeedily  defeated  General  Lake, 
who  advanced  againft  them  with  a  fuperior  force,  ta- 
king from  him  fix  pieces  of  cannon.  The  next  march- 
ed in  different  directions,  for  the  purpofe  of  raifing  the 
people,  and  maintained  their  ground  in  the  country  dur- 
ing three  weeks.  Finding  however,  that  he  was  not 
feconded  by  additional  troops  from  France,  that  the  re- 
bellion in  Ireland  had  been  fully  fubdued,  and  that 
25,000  men  under  Lord  Cornwallis  were  clofing  round 
him,  Humbert  difmiSTed  his  Irifh  aSTociates  ;  and  four 
days  thereafter,  having  encountered  one  of  the  Britifh 
columns  in  his  march,  he  laid  down  his  arms.  Now, 
when  it  was  too  late,  the  Directory  was  very  active  in 
fending  troops  towards  Ireland  ;  but  all  their  efForts 
were  defeated  by  the  fuperiority  of  the  Britifh  navy. 
On  the  1 2th  of  October,  Sir  John  Borlafe  Warren  took 
La  Hoche,  a  Ship  of  84  guns,  and  four  frigates,  at- 
tempting to  reach  Ireland  with  nearly  3000  men  on 
board.  The  other  Ships  belonging  to  the  French  fqua- 
dron, which  conveyed  5000  men  in  all,  contrived  to 
make  their  efcape  by  failing  round  by  the  north  of  the 
ifland.  On  the  20th  of  the  fame  month  another  fri- 
gate bound  for  Ireland  was  taken  ;  and  the  French 
finding  that  the  fea  was  completely  occupied  by  the 
BritiSh  fleet,  were  at  laft  compelled  to  defiStfrom  their 
enterprife. 

Ever  fince  the  treaty  of  Campo  Formio  had  been 
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concluded    a  congrefs  of  minifters  from  the  French  Di-    he  therefore  required  the  French  quietly  to  depart  into     Frenck 
rectory,  and  from  the  German  princes,  had  been  nego-    the  Cifalpine  Rates  ;  declaring,  that  any  act  of  hoftility  Re™lutloa 
ciating  at  Raftadt  a  treaty  between  France  and  the  em-    on  their  part,  or  their  entrance  into  the  territory  of  V-^Z£<-/- 
pire      As  thefe    negociations  terminated   in   nothing,    Tufcany,  would  be  regarded  as  a  declaration  of  war. 
and'were  tedious  and  uninterefting  during  their  pro-    Championnet  finding  himfelf  unable  to  refill  the  force       345 
erefs    it  is  unneceffary  to  enter  into  a  detail  of  the  fteps    now  brought  againft  him,  adually  evacuated  Rome.  He  The  Nea- 
by  which  they  were  conduced.     The  intended  refult    left,  however,  a  garrifon  in  the  caftle  of  St  Angelo,  and  politaus 
of  them  had  been  previoufly  arranged  between  the  Em-    endeavoured  to  concentrate  whatever  troops  he  could  ta^.e  Pof- 

haftily  colled  in  the  northern  extremity  of  the  Roman  ^mon  ot 
ftate.     Towards  the  end  of  November,  General  Mack 
entered  Rome  without  oppofition. 

When  thefe  events  came  to  be  known  at  Paris,  war 
was  immediately  declared  againft  the  king  of  Naples, 
and  alfo  againft  the  king  of  Sardinia.  This  laft  prince 
had  made  no  attack  upon  France  ;  but  he  was  accufed 
by  the  Directory,  in  their  meflage  to  the  Councils,  of 


the  fecret  convention 


of 


percr   and  the  Directory   in 

Campo  Formio,  which  has  been  already  mentioned. 
That  the  articles  of  this  convention  might  be  concealed, 
the  French  minifters  at  Raftadt  formally  brought  for- 
ward their  propofals  in  fucceffion  for  the  difcuffion  of 
the  German  deputies.  The  French  demanded  that  the 
Rhine  fhould  be  the  boundary  of  their  Republic.  The 
Germans  refilled  this.     References  were  made  to  the 


diet  of  Ratifbone,  and  long  difcuffions  and  negocia-    difaffcttion  to   the   Republic,  and  of  iviJJoing  to  join  the 

tions  took  place  among  the  different  princes.     When    king  of  Naples   in  his  hoftile  efforts.     This  accufation 

it  was  found  that  litfle  was  to  be  expected  from  the    could  not  well  be  falfe.     From  the  period  of  Bonapar- 

prote&ion  of  Auftria,  the  German  deputies  at  Raftadt    te's  fuccefsful  irruption  into  Italy,  the  king  of  Sardinia 

were   inftructed  to   offer  one  half  of  the  territory  de-    had  felt  himfelf  placed  in  the  moll  humiliating  circum- 

manded.    This  offer  was  refufed,  and  new  negociations    ftances  ;  his  moft   important  fortreffes  were  occupied 

took  place.     The  other  half  was  at  laft  yielded  up,  and    by  the  French  ;  they  levied  in  his  country  what  con- 

a  long  difcuffion  commenced  about  the  debts  due  by    tributions  they  thought  fit ;  and  when  they   recently 

the  ceded  territory,  which  the  French  refufed  to  pay.    required  him  to  receive  a  garrifon  into  his  capital,  he  , 

The  tolls  upon  the  river,  and  upon  the  rivers  flowing    found  himfelf  unable  to  refill  the  demand.     Even  now,  Hani  fate 

into  the  Rhine    alfo  p-ave  rife  to  much  altercation.     It    when  they  performed  the  uielefs  ceremony  of  declaring  of  the  king 

was  even  a  matter  of  no  fmall  difficulty,  after  all,  to  de-    war,  he  could  make  no  effort  in  his  own  defence,  and  of  Sardinia. 

termine  the  precife  boundary  of  France  ;  whether  her    quietly  gave  them  a  formal  refignation  in   writing  of 

territory  fhould  extend  to  the  left  bank,  the  right  bank,    his  whole  continental  dominions,  confeating  to  retire  to 

or  the  thalweg,  that  is,  the  middle  of  the  navigable    the  ifland  of  Sardinia. 

In  the  mean  time,  the  conteft  with  Naples  was  foon 
decided.  The  French  on  their  retreat  were  much  ha- 
raffed  by  the  people  of  the  country.  The  Neapolitan 
troops  regarded  them  with  fuch  animofity,  that  they 
fcarcely  obferved  the  modern  rules  of  war  towards  the 
prifoners  who  fell  into  their  hands.     Even  their  leaders 


channel  of  the  river.  It  became  alfo  a  quellion  how 
thofe  princes  ought  to  be  indemnified  who  loft  their  re- 
venues or  territories  by  the  new  acquifitions  of  France  ; 
and  it  was  at  length  agreed  that  they  fhould  receive 
portions  of  the  ecclefiaftical  eftates  in  Germany. 

Thefe  difcuffions,  conducted  with  endlefs  formality 


and  procraftination,  ftill  occupied  the  congrefs  at  Ra-    feemed  in  this  refpect  to  have  forgotten  the  practice  of 
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ftadt ;  but  it  now  became  gradually  more  probable  that 
no  treaty  would  be  concluded  at  that  place.  Auftria 
began  to  ftrengthen  her  armies  in  all  quarters.  Ruffia, 
that  had  hitherto  avoided  any  active  interference  in  the 
conteft,  placed  a  large  body  of  troops  in  Britilh  pay, 
and  fent  them  towards  the  German  frontiers.  The  king 
of  Naples  avowedly  and  eagerly  prepared  for  war.  This 


nations ;  for  when  General  Bouchard,  by  order  of  Ge- 
neral Mack,  fummoned  the  caftle  of  St  Angelo  to  fur- 
render,  he  declared,  that  he  would  confider  the  pri- 
foners of  war  and  the  fick  in  the  hofpitals  as  hollages 
for  the  conduct  of  the  garrifon  ;  and  that  for  every  gun 
that  fhould  be  fired  from  the  caftle,  a  man  fhould  be 
put  to  death.  It  cannot  well  be  imagined  that  the 
npatient  monarch,  refolving  to  attack  without,  delay  Neapolital  officers  would  have  acted  in  this  vehement 
the  French  troops  who  occupied  the  Roman  territory,  manner,  had  they  not  expected  countenance  and  fup- 
procured  General  Mack  and  other  officers  from  the  port  from  the  immediate  co  operation  of  Auftrian 
court  of  Vienna  to  affume  the  command  of  his  army,  troops.  In  their  hopes  from  this  quarter,  however,  Naplescon_ 
Without  waiting,  however,  till  Auftria  fhould  com-  they  were  completely  difappointed.  Mindful  of  her  re-  quered  by 
mence  the  attack,  he  rafhiy  began  the  war  alone  and  cent  calamities,  and  attentive  only  to  her  own  aggran-  die  French, 
unaided,  excepting  by  the  Britilh  fleet,  and  thus  drew  difement,  Auftria  feems  ftill  to  have  expected  more  from 
upon  himfelf  the  whole  force  of  the  French  Republic,  negociation  than  from  war,  and  the  territory  of  Naples 
The  directory  did  not  fufpect  fuch  imprudent  conduct  foon  fell  into  the  hands  of  the  French.  Such  indeed 
on  the  part  of  this  prince;  and  accordingly,  when  Gene-  was  the  terror  of  the  French  name  in  Italy,  or  fuch 
ral  Mack  entered  the  Roman  territory,  at  the  head  of  was  the  difaffedion  or  cowardice  of  the  Neapolitan 
45,000  men,  the  French  troops  in  that  quarter  were  al-  troops  themfelves,  that  they  were  beaten  by  one-fourth 
together  unequal  to  the  conteft.  A  French  ambaffa-  of  their  number  in  different  engagements,  at  Terni, 
dor  ftill  refided  at  Naples  when  this  event  took  place,  Porto  Fermo,  Civita  Caftellana,  Otricoli,  and  Calvi. 
and  war  was  not  declared.  When  the  French  General  At  the  commencement  of  the  conteft,  a  body  of  Nea- 
Championnet  complained  of  the  attack  made  upon  his  politans,  with  the  affiftanee  of  the  Britilh  fleet,  had 
polls  under  thefe  circumftances,  he  was  informed  in  a  been  landed  at  Leghorn,  for  the  purpofe  of  taking  the 
letter  by  General  Mack,  that  the  king  of  Naples  had  French  in  the  rear  :  but  they,  difregarding  this  attempt 
refolved  to  take  poffeffion  of  the  Roman  territory,  ha-  on  the  part  of  fuch  an  enemy,  preffed  on  towards  Na- 
ving  never  acknowledged  its  exiftence  as  a  Republic  ;  pies.  By  degrees,  General  Mack's  army  being  reduc- 
Suppl.  Vol.  III.  I  ed 
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ed  by  the  refult  of  the  battles  which  it  fought,  and 
by  defertion,  to  12,000  men,  he  found  it  neceflary  to 
advife  the  king  and  royal  family  of  Naples  to  take  re- 
fuge on  board  the  Britifh  fleet.  They  did  fo  ;  and 
arrived  at  Palermo,  in  Sicily,  on  the  27th  of  Decem- 
ber, in  the  Britilh  Admiral  Lord  Nelfon's  (hip.  Ge- 
neral Mack,  in  the  mean  time,  requeued  an  armiftice, 
to  afford  an  opportunity  for  making  peace;  but  this 
was  refufed.  Being  driven  from  Capua,  which  is  the 
lad  military  port:  of  any  ftrength  in  the  Neapolitan  ter- 


and  put  to  death  all  thofe  who  were  confined  on  ac-     French 
count  of  political  offences  againft  the  royal  govern-  devolution 
ment.     They  next  fpread  themfelves  over  the  city  in  y^II^l 
fearch  of  thofe  perfons  whom  they  confidered  as  fa-       349 
vourable  to  the  invaders,  and  committed  murder  and  Their  out 
robbery  in  all  quarters,    concluding  by  burning   the  ragcs- 
houfes  of  thofe  accounted  difaffected.     An  attempt  was 
made  by  a  confiderable  body  of  the  inhabitants,  who 
thought  themfelves  in  the  greateft  danger,  to  refift  their 
fury,  by  fortifying  the  convent  of  the  Celeftins,  and  re- 


1,19' 


ritory,  and  his  life  being  in  no  fmall  danger  from  the  tiring  thither ;  but  the  Lazzaroni,  after  encountering 

difaffection  of  his  own  troops,  he  at  laft  found  it  necef-  the  fire  of  cannon  and  of  mufketry,  fucceeded  in  ftorm- 

fary  to  feek  for  fafety,  by  furrendering   himfelf,  along  ing  the  place,  and  deftroyed  all  who  had  taken  refuge 

with  the   officers  of  his   ftaff,  to  the  French    General,  there.     Their  power  and  their  fury  were  now  equally 

The  governor  of  Naples,  in  the  mean  time,  offered  to  boundlefs,  and  the  city  became  in  many  quarters  a  fcene 

the  French  a  contribution  in  money,  if  the  commander  of  maffacre  and  pillage.     Prince  Militorni,  therefore, 

in  chief  would  confsnt  to  avoid  entering  that  city.    The  went  to  Capua,  and  requefted  Championnet  to  refcue 

offer  was  accepted,  and  the  invading  army  remained  at  Naples  from  utter  ruin  by  occupying  it  with  his  army. 

'-Capua.     General  Serrurier,  on  the  28th  of  December,  For  this  purpofe  it  was  arranged,  that  a  column   of 

at  the  head  of  a  column  of  French  troops,  expelled  the  French  troops  fhould  fecretly  advance  by  a  circuitous 

Neapolitans  from  Leghorn,  and  took  poffeffion  of  that  march,  and  fuddenly  enter  the  city  from  the  oppofite 

place.     So  far  as  the  efforts  of  regular  armies  are  to  be  quarter.     Before  this  plan  could  be  fully  executed,  the 

confidered,  the  war  might  now  therefore  be  regarded  as  Lazzaroni  had  adopted  the  daring  reiolution  of  attack- 
but  the  French  had  fpee- 


m 
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brought  to  a  termination  ; 
dily 

From  the  mildnefs  of  the  climate,  and  the  fertility  of 
the  foil,  human  life  can  be  fuftained  in  the  fouthern 


a  new  and  unufual  enemy  to  contend  againft. 


ing  the  French  within  the  fortifications  of  Capua.  Ac- 
cordingly two  thirds  of  them  marched  out  upon  this  en- 
terprife,  and  fpent  the  19th  and  2o;h  of  January  in  at- 
tempting to  take  Capua  by  affault.  Multitudes  of  thefe 
parts  of  Italy  with  fewer  efforts  of  induftry  than  in  al-  men  here  perifhed  by  the  artillery  of  the  place  ;  for  the 
moft  any  other  country  in  Europe.  Hence  arifes  a  French,  to  favour  the  capture  of  Naples  by  the  party 
general  propenfity  to  idlenefs,  which  is  increafed  by  the  that  had  been  fent  eaitward  for  that  purpofe,  avoided 
numerous  charitable  inftitutions  to  which  the  Roman  making  any  fally,  and  remained  upon  the  defenfive.  The 
Catholic  religion  gives  rife.  In  the  city  of  Naples  there  Lazzaroni  at  Capua,  however,  having  learned  on  the 
had  long  exifted  a  body  of  perfons  under  the  denomina-    21ft  that  a  French  column  had  marched  to  Naples,  and 


343 
The  Laz- 
zaroni nfe   t;on  0f  La%zaront  or  Beggars,  amounting  to  the  incre 

f?amch  ^  ^b*e  numDer  °f  from  thirty  to  forty  thoufand  men, 
who  did  nothing,  and  fubfifted  merely  by  charity,  or  by 
fuch  fhifts  as  occafionally  occurred  to  them.     One  of 


approached  the  gates,  fuddenly  returned  to  the  aflift-> 
ance  of  their  brethren  in  the  capital.  They  were  clofe- 
ly  purfued  by  the  French ;  but  they  had  leifure,  ne- 
verthelefs,  to  barricade  the  ftreets,  and  to  form  them- 
thefe  frequently  was  the  menacing  the  ftate  with  an  in-  felves  into  parties  for  the  defence  of  different  quarters. 
furrecYion,  in  cafe  their  wants  were  not  inftantly  fup-  A  dreadful  and  fanguinary  conteft  now  enfued,  which 
plied  ;  which  ufually  drew  from  a  feeble  adminiftration  lafted  from  the  morning  of  the  22d  to  the  evening  of 
very  liberal  diftributions  of  money  and  provifions.  On  the  23d  of  January.  The  Lazzaroni,  with  fome  pea- 
the  prefent  occafion  they  demonltrated  abundance  of  fants  who  had  joined  them,  difputed  obftinately  every 
loyalty  ;  but  the  king  had  thought  fit  to  avoid  entruft-  fpot  of  ground ;  and  by  the  energy  which  they  dif- 
ing  his  fafety  to  fuch  defenders.  During  the  confu-  played,  caft  a  fevere  reproach  upon  the  feeble  and  un- 
fioR  which  followed  the  flight  of  the  court  and  the  ap-  fkilful  government,  which  had  not  been  able  to  direct 
proach  of  the  French  army,  the  Lazzaroni  became  mu-  in  a  better  manner  the  courage  of  fuch  men.  At  length, 
tinous.  They  heard  that  the  French  abolifhed,  where-  after  having  been  gradually  driven  from  ftreet  to  ftreet, 
ever  they  came,  all  thofe  monasteries  and  other  religious  the  Lazzaroni  rallied  for  the  laft  time  at  one  of  the 
eftablifhments  which  are  the  great  fources  of  public 
charity.  The  Lazzaroni,  therefore,  conceived  the  moft 
violent  hatred  againft  them,  and  againft  all  who  were 
fufpected  of  favouring  opinions  hoftile  to  royal  govern- 
ment.    In  the  beginning  of  January  they  began   to 
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gates  of  the  city,  where  they  were  nearly  exterminated. 
The  inhabitants  rejoiced  on  account  of  their  own  efcape  They3 are 
from   immediate  ruin;  and  while  the   French  armies  nearly  ex- 
found  themfelves  become  odious  in  all  the  other  coun-  terminated 
tries  which  they  had  entered,  they  here  found  them 


fhew  fymptoms  of  difcontent,  and  in  a  few  days  broke  felves,  from  the  peculiar  circumftances  of  the  cafe,  re- 
out  into  open  infurreclion.  The  members  of  the  go-  ceived  with  unfeigned  welcome,  in  a  city  which  holds 
vernment  left  by  the  king,  overcome  by  habitual  terror  the  third  place  in  population  and  fplendour  among  the 
of  the  Lazzaroni,  confulted  merely  their  own  perfonal  capitals  of  Europe. 

fafety,  and  made  no  effort  to  preferve  the  public  tran-  This  may  be  regarded  as  the  laft  triumph  enjoyed  by 

quiility.     Prince  Militorni  had  gained  confiderable  ap-  the    Directory.     The^  confequences   of   their  conduct 

plaufe  on  account  of  his  vigorous  defence  of  Capua  a-  were  now  gathering  faft  around  them.     They  were  de- 

gainft  the  French.     The  Lazzaroni  therefore  elected  fervedly  unpopular  at  home ;  not  only  from  the  viola- 

him  their  commander  in  chief ;  but  he  attempted  in  vain  tions  they  had  offered  to  the  conftitution  of  their  coun- 

to  reftrain  their  violence  and  love  of  plunder.     They  try,  but  alfo  from  the  manner  in  which  they  conducted 

declared  hoftility  againft  the  French  and  all  the   ad-  public  affairs  in  detail.     They  fet  no  bounds  to  their 

vifers  of  the  armiftice.     They  broke  open  the  prifons,  profufion,  or  to  the  exactions  with  which  their  agents 

vexed 
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jreivch      vexed  the  conquered  countries.    Championnet,  afhamed  troops  that  occupied  the  territory  of  Rome  and  Naples.     Frendi 
1,/oIution  0f  the  extortions  of  which  the  commiffaries  of  the  Di-  But  thefe  armies  that  kept  infubjection,  and  were  now  Revolution 
't799'      rectory   were   guilty,    attempted   in   Italy  to   reftrain  to  defend  fo  many  countries,    fcarcely   amounted  to  v^£H^ 
them  ;  and  the  confequence  was,  that,  upon  the  com-  170,000  men  in  all,  and  were  far  outnumbered  by  the 
plaint  of  the  commiffary  Taypoult,  he  was  deprived  of  armies  which  Auftria  alone,  without  the  aid  of  Ruffia, 
his  command,  and  thrown  into  prifon.    Scherer,  the  mi-  could  bring  into  the  field.     The  Directory,  however, 
nifter  of  war,  was  appointed  his  fucceffor.     Under  him  confiding  in  the  unity  of  its  own  plans,  in  the  undeci- 
the  rapacity  of  the  agents  of  government,  and  the  em-  ded  politics  of  the  court  of  Vienna,  and  in  the  confe- 
ji,..        bezzlement  of  the   public   ftores,    was   carried   to  its  quent  flow  movements  of  the  Imperial  armies,  was  ea- 
■Lacity  of  height.    The  numbers  of  the  armies  were  fuffered  to  de-  ger  to  renew  the  war  ;  and  the  two  Councils,  on  the 
t'  Direc-    cline,  that  the  Directory,  the  commiffaries,  and  the  ge-  13th  of  March,  declared  France  to  be  at  war  with  the 
*  Y-           nerals,  might  become  rich.     Thus  the  ftate  was  left  to-  Emperor  of  Germany  and  the  Grand  Duke  of  Tufca- 
tally  unprepared  againft  the  ftorm  which  was  now  ra-  ny.     The  war,  however,  had  already  been  begun.     On 
pidly  gathering  from  abroad.     Still,  however,  France  the  rft  of  March  Jourdan  croffed  the  Rhine  at  Straf- 
was  feared  by  the  neighbouring  nations,  to  whom  the  burg,  and  occupied  feveral  ftrong  pofitions  in  Swabia. 
prefent  ftate  of  her  internal  affairs  was  obfcurely  known.  Manheim  was  taken,  and  Philiplburg  fummonsd  to  fur- 
Though  an  army  of  45,000  Ruffians  had  advanced  to  render  by  Bernadotte  (g),  while  St  Cyr  entered  Stut- 
the  aid  of  Auftria,  yet  that  Cabinet  hefitated  to  declare  gard.     On  the  4th  of  March  the  Auftrians  croffed  the 
war.     Pruffia  was  eagerly  folicited  by  Britain  to  take  Lech,  under  the  command  of  the  Archduke  Charles,  to 
up  arms   againft  France,  and  large  pecuniary  aid  was  oppofe  this  army.     Maffena  advanced  into  the  territory 
offered  ;  but  Sieyes,  the  Directory's  ambaffador  at  Ber-  of  the  Grifons  ;  and  furprifing  a  ftrong  body  of  Auf- 
lin,  artfully  contrived  to  defeat  this  negociation,  and  to  trians,  took  them  all  prifoners,  together  with  their  Ge- 
counteract  the  unpopularity  of  his  country  in  Germa-  neral  Auffenburgh,  and  the  whole  of  his  ftaff,  after  a       35$ 
ny,  by  publifhing  the  fecret  convention  at  Campo  For-  defperate  refiftance  under  the  walls  of  Colre.     The  re-  An!i  m 
mio,  which  we  have  already  mentioned.     This  treaty  duction  of  the  Grifons  was  the  confequence  of  this  vie-  ,  WjZC  '" 
demonftrated  fo  clearly  to  the  German  princes  the  ut-  tory. 

ter  unconcern  with  which  their  independence  and  their  But  in  order  to  complete  the  plan  of  the  French, 

interefts  were  regarded  by  the  head  of  the  empire,  that  which  was  to  effect  a  junction  with  their  two  armies, 

no  fteady  co-operation  with  Auftria  could  henceforth  that  of  Maffena  in  Switzerland  with  that  of  Jourdan  in 

be  expected  from  them.     The  greater  number  of  them,  Germany,  it  was  neceffary  to  carry  the  important  poft 

therefore,  refolved  to  maintain  their  neutrality  under  ofFeldkirch,  which  was  occupied  by  the  Auftrian  Ge- 

the  protection  of  Pruffia.  neral  Hotze,  whofe  line  extended  from  the  frontiers  of 

On  the  2d  of  January,  the  French  minifters  at  Ra-  the  Grifons,  to  the  north-eaft  by  the  Vorelberg,  to  the 

ftadt  prefented  a  note  to  the  congrefs,  in  which  they  eaftern  extremity  of  the  Lake  Conftance.     Vigoroufly 

intimated,  that  the  entrance  of  Ruffian  troops  into  Ger-  repulfed  in  his  firft  attack,  Maffena  renewed  it,  five  dif- 

many,  if  not  refilled,  would  be  regarded  by  them  as  a  ferent  times,  with  frefh  forces,  and  increafed  impetuofi- 

declaration  of  war.     Some  negociation  took  place  in  ty.      But  all  could  not  avail  againft  the  fteady  bravery 

confequence  of  this  note,  but  no  fatisfactory  anfwer  was  of  the  Auftrians,  who  drove  back  the  affailants  with 

returned.     On  the  26th  of  that  month,  the  ftrong  for-  immenfe   (laughter.     The  French,  however,  being  in 

trefs   of  Ebrenbreitftein  furrendered,  after  having  re-  poffeffion  of  the  Grifons,  the  invafion  of  the  Engadine, 

mained  under  blockade  fince  the  conclufion  of  the  trea-  and  the  county  of  Bormio,  by  a  divifion  of  the  army  cf 

ry  of  Campo  Formio.     By  the  poffeffion  of  this  place,  Italy  cantoned  in  the  Valteline,  under  the  orders  of  Ge- 

and  of  Mentz  and  Duffeldorf,  France  was  now  render-  neral  Cafabianca,  was  facilitated.     The  Auftrians,  too 

ed  very  formidable  on  the  Rhine.     As  flie  poffeffed  al-  weak  in  that  quarter  to  refill:  them,  retreated  into  the 

fo  the  ftrong  country  of  Switzerland,  and  all  the  forti-  Tyrol,  whither  they  were  purfued  by  the  French,  who 

fled  places  of  Italy,  ihe  was  well  prepared,  not  only  for  forced  fome  of  the  defiles  by  which  the  entrance  of  that 

defence,  but  for  active  operation  ;  for  it  is  now  known,  country  was  defended,  and  extended  their  deftructive 

that  the  conferences  of  Raftadt   were  purpofely  pro-  incurfions  as  far  as  Glurerz  and  Nauders. 

traded,  by  orders  from  the  Directory,  till  the  French  Meanwhile  the  van-guard  of  the  main  army  of  the 

armies  fhould  be  ready  to   take  the  field  with  advan-  Imperialifts  pufhed  forward  to  meet  the  enemy.     On  the 

i               tage  againft  an  enemy  whofe  conduct  betrayed  the  moft  20th  of  March  it  was  attacked  by  Jourdan,  who  drove 

frar  re-      culpable  tardinefs.     At  this  time  Jourdan  commanded  in  the  outpofts ;  but  on  the  following  day  that  general 

Iwed  on    on  the  Upper  Rhine  from  Mentz  to  Huningen  ;  Maf-  was  himfelf  attacked  in  the  centre  of  his  army,  dri- 

le  Rhine,  fena  occupied  with  an  army  the  eaftern  frontier  of  Swit-  ven  from  his  pofition,  and  compelled  to  retire  during 

zerland  towards  the  Grifon  country  ;  Scherer  was  com-  the  night  to  Stockach.     Both  parties  now  prepared  for 

mander  in  chief  in  Italy ;  Moreau  acted  as  general  of  a  decifive  engagement.     On  the  24th,  the   Archduke 

a  divifion  under  him  ;  and  Macdonald  commanded  the  encamped  before  Stockach,  with  his  right  wing  towards 

I  2  Nellenburg, 

(g)  This  fummons  was  conceived  in  very  extraordinary  terms,  and  cannot  be  accounted  for  but  upon  the  fup- 
pofition  that  Bernadotte  believed  the  Auftrian  officers  infected  with  French  principles.  He  calls  upon  the  Com- 
mander of  the  fortrefs  to  furrender  without  refiftance,  and  thus  violate  the  truft  repofed  in  him  by  his  fovereign. 
He  tells  him,  that  a  difcharge  of  his  duty  would  produce  the  defeelion  of  his  officers  and  men,  He  warns  him  of 
the  folly  and  danger  of  leading  troops  to  action  againft  their  will;  and,  laftly  he  threatens  him  with  vengeance  if 
he  fhould  dare  to  refijl  I 
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Nellenburg,  and  his  left  near  Wallenweis.    On  the  25th,    Even  on  the  5th  of  April,  Moreau's  divifion  perform-     French 
at  day-break,  the  French  army  began  the  attack.    They    ed  prodigies  of  valour,  and  took,  it  has  been  faid,  3000  Revolution 
direfted  their  chief  efforts  againft  the  right  wing  of  the    prisoners  ;  but  from  the  injudicious  difpofitions  which. 
Auftrians  commanded  by  General  Meerfeldt.  The  battle    had  been  made  by  Scherer,  Wiat  general  was  not  fup- 
was  long  and  obftinate.     From  five  o'clock  in  the  morn-    ported,  and  the  victory  of  the  Auftrians  was  complete. 

Kray  now  quickly  drove  the  French  from  the  Mantuan, 
and  compelled  them,  after  having  fuftained  new  loifes, 
to  relinquish  their  ftrong  holds  on  the  Mincio  and  the 
Adige,  and  to  retreat  to  the  Adda. 

On  the  banks  of  this  river,  rendered  remarkable  for 


ing  till  paft  one  of  the  afternoon,  its  termination  re- 
mained extremely  doubtful.  The  French  fucceeded  in 
their  attempt  againft  General  Meerfeldt.  His  pofition 
was  forced,  and  he  retreated  into  a  wood  between  Lip- 
tingen  and   Stockach.     Here  he   renewed  the  combat 


without  fuccefs.     He  was  gradually  driven  to  the  ex-    the  dear  bought  victories  which  Bonaparte  had  obtain- 
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tremity  of  the  wood,  though  it  is  a  German  mile  in 
breadth.  The  left  wing  of  the  Auftrians,  however, 
had  in  the  mean  time  maintained  its  ground,  and  rein- 
forcements were  fent  from  it  to  General  Meerfeldt. 
With  the  affiftance  of  thefe  he  at  laft  fucceeded  in  ma- 
king a  ftand,  and  even  obliged  the  French  to  retire  in 
their  turn.  At  length,  about  two  o'clock,  the  French 
found  it  neceffary  to  withdraw  from  this  quarter.  The 
battle,  however,  was  continued  in  different  points  till 
night  came  on.     The  French  remained  upon  the  ground 


^ 


ed  at  the  bridge  of  Lodi,  the  French  general  Moreau,  Moreau 
to  whom  the  Directory  had  given  the  chief  command  f°rtifieshis 
of  their  army,  prepared  to  make  a  vigorous  defence.  camP- 
The  military  talents  of  this  man  had  been  rendered  un- 
queftionable  by  his  celebrated  retreat  through  a  hoftile 
country,  and  before  a  victorious  army  ably  commanded. 
On   the  prefent  occafion  he  did  not  belie  his  former 
character.     Nothing  that  could  give  courage  or  confi- 
dence  to  his  troops   was   neglected.     Entrenchments 
were  thrown  up  wherever  the  river  was  confidered  as 


where  they  had  begun  the  attack,  and  they  even  retain-  paflable  ;  and  a  Situation,  remarkably  ftrong  by  Nature, 

ed  4000  prifoners  whom  they  had  taken  during   the  was   Strengthened   by  every   means   which    art    could 

various  movements  of  the  day.   The  refult  of  the  battle,  fupply. 

upon  the   whole,  however,  was  fatal  to  their  affairs.         Before  this  period,  a  considerable  body  of  Ruffians 

Their  lofs  was  fo  great,  and  the  fuperiority  of  the  Au-  had  joined  the  Imperialists  ;  and  the  chief  command  of 

ftrians  fo  manifeft,  that  Jourdan  dared  not  to  hazard  the  allied  army  was  now  affumed  by  Field  MarShal  Su- 

another  engagement.     On  the  following  day  he  retired  warrow  Rimnifki.     This  celebrated  leader,  whofe  cha- 

to  Weiller  near  Dutlingen  ;  and  finding  his  army  alto-  racter  every  democrate  labours  to  mifreprefent,  had  en- 

gether  unequal  to  offensive  operations,  he  fent  back  one  tered  into  the  army  at  the  age  of  twelve,  and  rifen  from 
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part  of  it  to  cover  Kehl  and  StraSburg,  while  he  with- 
drew with  the  other  towards  Switzerland.  This  event 
compelled  MaSTena,  who  was  preSIing  upon  Tyrol  and 
the  Engadine,  to  return  to  the  defence  of  Switzer- 
land. He  was  immediately  intrufted  with  the  chief 
command  of  the  troops  in  this  quarter,  in  the  room  of 
Jourdan,  who  was  removed.    The  Auftrians  continued 
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the  ranks  to  the  Station  which  he  now  held,  of  Gene- 
raliSfimo  of  the  Ruffian  armies.  Poffeffed  of  ftrong  na- 
tural talents,  he  had  likewife  the  benefit  of  an  excellent  Marfhal 
education,  and  is  faid,  by  thofe  who  are  perfonally  Suwarrow 
known  to  him,  as  well  as  acquainted  with  the  State  of 
literature  in  RuSfia,  to  be  one  of  the  belt  claSfical  fcho- 
lars  of  all  the  natives  of  that  great   empire.     He  had 


to  advance  in  every  direction,  and  immediately  occu-  Studied,  in  early  lite,  mathematics  and  natural  philofo- 

pied  the  whole  of  the  right,  or   German  fide,  of  the  phy,  as  branches  of  fcience  abfolutely  necefiary  to  the 

Rhine,  from  the  lake  of  Conftance  to  Mentz.  man  whofe  higheft  ambition  is  to  become  a  great  com. 

In  Italy  the  fuccefs  of  the  Auftrians  was  equally  con-  mander  ;  and  his  knowledge  of  the  learned,  as  well  as 

fpicuous,  notwithstanding  the  treachery  of  the  French  of  the  fafhionable  languages,  had  enabled  him  to  avail 

in  attacking  them  before  the  expiration  of  the  truce,  himfelf  of  all  that  has  been  written  either  by  the  an- 


fat 


The  attempt  of  the  latter  to  force  the  advanced  pofts 
of  the  former,  on  the  26th  of  March,  at  Santa  Lucia 
and  BuSTelango,  was  rendered  abortive;  and  at  Legna- 
go,  the  Auftrian  general,  Kray,  obtained  a  complete  vic- 
tory, and  compelled  them  to  feek  protection  under  the 


cients  or  the  moderns  on  the  art  of  war.  This  art  had 
indeed  been  his  chief  Study  from  his  youth  ;  it  had  been 
at  once  his  bufinefs  and  his  amufement. 

Poffeffed  with  his  countrymen,    in  general,   of  the 
moft  undaunted  courage,  and  formed  by  Nature  to  en- 


walls  of  Mantua.     On  the  5th  of  April,  the  Auftrians  dure  the  greateft  fatigue,  it  is  not  furprifing,  that  with 

again  attacked  them  in  their  pofition  at  Memiruolo,  all  thefe  advantages  Suwarrow  Should  have  long  ago  ac- 

which  lies  on  the  road  from  Mantua  to  Pefchiera,  and  quired  the  character  of  one  of  the  ableft  generals  of  his 

compelled  them,  after  an  obftinate  conflict,  once  more  time.     It  is  indeed  true,  that,  till   the  opening  of  the 

to  retreat.     The  lofs  of  the  French  in  thefe  different  campaign  of  1799,  he  had  distinguished  himfelf  only 

actions  was  undoubtedly  great ;  but  it  is  probably  over-  againft  the  Turks,  whom  we  are  too  apt  to  defpife,  and 

rated  at  30,000  men  killed,  wounded,  and  taken.  againft  the  Poles  when  divided  among  themfelves ;  but 

The  fuccefs  of   the    Auftrians,    hov/ever,    was  not  let  it  be  remembered,  that  the  enthufiaftic  courage  of 

cheaply  purchafed.       Scherer,    who   commanded  the  thofe  fame  Turks  had  found  employment  for  the  talents 

French  army,  gained  over  them,  at  firft,  fome  advan-  of  fome  of  the  ableft  generals  in  Europe,  a  Laudohn 

tages,  which,  had  he  known  how  to  improve  them,  and  a  Cobourg ;  and  that  the  Polifh  armies  which  Su- 

might  have  given  a  different  turn  to  the  tide  of  affairs,  warrow  fubdued  were  united  by  the  ftrongeft  of  all 

One  divifion  of  his  army  had  actually  forced  the  Au-  ties — the  knowledge  that  they  muft  conquer  or  periSh. 

ftrian   pofts  on  the  26th  of  March,  and  taken  4000  All  this  was  fo  well  known  to  Frederic  the  Great,  that 

prifoners ;    but  the  other  divifion  being  repulfed,  he  he  held  the  military  talents  of  the  Ruffian  hero  in  the 

withdrew  his  troops  from  their  advanced  pofition,  and  higheft  efteem  ;  and  the  attention  of  all  Europe  was 

thus  relinquished  the  advantage  which  he  had  gained,  now  turned  towards  the  quarter  where  thofe  talents 

were 
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were  to  be  exerted  in  the  fupport  of  focial  order,  and 
of  every  thing  which  ennobles  man.  His  operations  in 
Italy  did  not  difappoint  the  higheft  expectations  which 
had  been  formed  of  them.  At  an  age  confiderably 
above  fixty,  he  began  a  campaign  not  lefs  remarkable 
for  its  activity  than  any  which  had  gone  before  it  fince 
the  commencement  of  the  French  revolution.  We  are  by 
no  means  prepared,  however,  to  do  juftice  to  the  various 
military  efforts  which  were  now  made,  or  to  explain  clear- 
ly the  means  employed  to  infure  fuccefs.  If  the  work  en- 
titled the  Hi/lory  of  Sunvarroiv' s  Campaigns  be  deferving 
of  credit,  the  Superiority  of  that  commander  over  his 
rivals  and  opponents  feems  to  have  at  all  times  confift- 
ed  principally  in  the  promptitude  with  which  he  form- 
ed his  plans,  and  the  rapidity  with  which  he  carried 
them  into  execution.  It  is  likewife  faid  to  be  a  maxim 
of  his,  always  to  commence  the  attack  when  he  fees  a 
battle  inevitable,  from  the  perfuafion  that  the  ardour  of 
the  attacking  army  more  than  counterbalances  the  ad- 
vantage of  ground,  if  that  advantage  be  not  very  great. 
Such  was  certainly  the  principle  upon  which  he  acted 
at  prefent. 

On  the  24th  of  April  the  combined  army  advanced 
to  the  Adda  ;  and  having  driven  in  Moreau's  outpofts, 
Suwarrow  refolved,  on  the  26th,  to  attack  him  in  his 
entrenchments.  For  this  purpofe,  while  the  fhew  of 
an  attack  was  maintained  along  the  whole  line,  a 
bridge  was  fecretly  thrown  over  among  the  rocks  at 
the  upper  part  of  the  river,  where  the  French  had 
thought  fuch  an  enterprife  unlikely  or  impoffible.  A 
party  of  the  combined  army  was  thus  enabled,  on  the 
following  morning,  after  croffing  the  river,  to  turn  the 
French  fortifications,  and  to  attack  their  flank  and 
rear,  while  the  reft  of  the  army  forced  the  pafTage  of 
the  river  at  different  points.  The  French  fought  ob- 
ftinately,  but  were  fpeedily  driven  from  all  their  pofi- 
tions,  and  compelled  to  retire  to  Pavia,  leaving  6000 
men  on  the  field  ;  while  upwards  of  5000  prifoners,  in- 
cluding 4  generals,  fell  into  the  hands  of  the  allies,  to- 
gether with  80  pieces  of  cannon. 

The  advantage  thus  obtained  over  the  French,  in 
confequence  of  the  addrefs  with  which  the  Adda  was 
croffed,  is  faid  to  have  gained  for  Suwarrow  more  efti- 
mation  from  his  antagonists  than  they  had  originally 
been  difpofed  to  grant  to  any  military  officer  coming 
from  Ruffia,  and  who  had  never  before  had  perfonal 
experience  of  the  mode  in  which  war  is  conducted  in 
the  fouthof  Europe.  But  this  is  probably  affectation. 
The  French  had  furely  no  caufe  to  defpife  Ruffian  ge- 
nerals, fince  they  could  not  but  know  that  Laudohn 
was  born  in  Ruffia,  that  he  had  his  military  education 
there,  and  that  he  had  rifen  to  a  high  rank  in  the  army 
before  he  entered  into  the  fervice  of  the  Emprefs  Queen 
Maria  Therefa.  Indeed  it  is  evident,  that  while  their 
orators  were  declaiming  againft  Suwarrow  and  his  Ruf- 
fians as  mercilefs  barbarians,  they  were  fecretly  trem- 
bling at  his  prowefs  and  refources,  which  they  could 
not  but  remember  had  more  than  once  faved  the  armies 
of  the  Prince  of  Cobourg  in  the  Turkifh  war. 

Moreau  now  eftablifhed  the  wreck  of  the  French 
army,  amounting  to  about  12,000  men,  upon  the  Po, 
between  Aleffandria  and  Valentia.  On  the  tith  of 
May  he  compelled  a  body  of  Auftrians  to  retire,  though 
they  had  already  paffed  the  river,  and  took  a  great 
number  of  them  prifoners.  On  the  following  day,  7000 


Ruffians  croffed  the  Po  at  Bafignano,  and  advanced  on     Frencife 
Pecetto.     Moreau  immediately  fell  upon  them  with  his  Revolution 
army.     They  maintained  a  long  and  defperate  conflict ;  r 

but  being  at  laft  thrown  into  confufion,  and  refufing  to 
lay  down  their  arms,  about  2000  of  them  were  drown- 
ed in  recroffing  the  river,  and  the  French,  with  diffi- 
culty, took  a  fmall  number  of  them  prifoners.  But 
Suwarrow  foon  advanced,  and  terminated  this  adive, 
but  petty  warfare,  which  was  all  that  the  French  could 
now  maintain.  Moreau  was  under  the  neceffity  of  re- 
tiring with  his  troops  to  occupy  the  Bochetta,  and 
other  paffes  which  lead  to  the  Genoefe  territory  ;  and 
the  combined  army  commenced  vigoroufly,  and  at  once, 
the  fiege  of  all  the  fortreffes  in  the  part  of  Italy  which 
it  now  occupied.  Pefchiera,  Mantua,  Ferrara,  Tor- 
tona,  Aleffandria,  and  the  citadels  of  Turin  and  Milan, 
were  all  attacked.  The  French  were  driven  from  the 
Engadine  by  Bellegarde  ;  Maffena,  clofely  preffed  in 
Switzerland  by  the  Archduke  Charles,  was  compelled 
to  retreat  to  the  neighbourhood  of  Zurich,  and  almoft 
all  Piedmont  had  rifen  in  infurrection  againft  the  French ; 
fo  that  in  every  quarter  their  affairs  feemed  defperate. 
Few  or  no  reinforcements  arrived  from  the  interior, 
and  their  generals  were  left  to  act  upon  the  defenfive, 
and  to  detain  the  enemy  at  a  diftance  from  the  frontiers 
of  France  as  long  as  poffible.  One  effort  of  offenfive 
war  only  remained,  and,  after  fome  delay,  it  was  made 
with  much  vigour. 

Macdonald  was  ftill  with  a  confiderable  French  army 
in  the  fouthern  parts  of  Italy,  and  occupied  the  terri- 
tories of  Rome  and  Naples.  No  attempt  was  made  on 
the  part  of  the  combined  powers  to  cut  off  his  retreat ; 
probably  from  the  conviction  that  fuch  an  enterprife 
could  not  be  accomplifhed  with  fuccefs  in  the  moun- 
tainous countries  of  Tufcany  and  Genoa,  through 
which  it  would  be  in  his  power  to  pafs.  Aware  of 
this  circumftance,  he  was  in  no  hafte  to  remove,  though 
the  combined  army  now  occupied  almoft  the  whole  ter- 
ritory between  him  and  France.  He  gradually  con- 
centrated his  forces,  however,  and  drew  near  to  the 
fcene  of  action.  His  army  amounted  to  30,000  men; 
and  he  was  ordered  by  the  Directory  to  evacuate  the 
new-born  republics  of  Rome  and  Naples,  and  to  form  a 
junction,  if  poffible,  with  the  army  of  Moreau.  The 
prefent  fituation  of  the  allies,  however,  tempted  Mac- 
donald to  hazard  an  action  by  himfelf.  Marfhal  Su- 
warrow had  extended  his  forces  over  Lombardy  and 
part  of  Piedmont,  in  order  to  afford  protection  to  the 
well-difpofed  inhabitants  of  thefe  countries  ;  and  Mac- 
donald and  Moreau  had  concerted  between  them  a  plan 
for  dividing  their  antagonifts,  and  vanquifhing  them,  as 
the  French  generals  had  often  vanquished  their  enemies 
in  detail.  It  was  only  by  Macdonald,  however,  that 
any  important  blow  could  be  ftruck ;  but  it  was  ne- 
ceffary  that  Moreau  fhould  draw  upon  himfelf  a  great 
part  of  the  Auftro-Ruffian  forces,  that  the  remainder 
might  be  more  completely  expofed  to  his  colleague's 
attack.  For  this  purpofe  he  had  recourfe  to  a  ftra- 
tagem. 

Towards  the  end  of  April,  the  French  fleet,  amount- 
ing to  16  fhips  of  the  line,  had  ventured  out  of  Breft 
harbour.  Ireland  was  fuppofed  to  be  the  place  of  its 
deftination  ;  and  the  Britifli  fleet  was  ftationed  in  the 
fituations  mod  likely  to  prevent  its  arrival  there.  The 
French,  however,,  intending  to  form  a  junction  with 

the. 
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the  Spanifh  fleet,  which  was  ftill  blockaded  in  the  port 
of  Cadiz,  failed  fouthward,  When  they  approached 
Cadiz,  a  ftorm  arofe,  which  prevented  any  attempt  on 
their  part  to  enter  the  harbour,  and  any  effort  on  the 
part  of  the  Britifh  admiral,  Lord  Keith,  to  bring  them 
to  an  engagement.  On  the  4th  and  5th  of  May,  there- 
fore, they  paffed  the  Strait  of  Gibraltar,  and  fleered 
for  Toulon.  Lord  Keith  kept  his  ftation  near  Cadiz 
till  the  9th  of  May,  and  then  entered  the  Mediterra- 
nean in  queft  of  the  French  fleet.  The  Spaniards  im- 
mediately put  to  fea,  and  went  into  the  Mediterranean 
alfo.  The  French  fleet  entered  Toulon,  and  afterwards 
went  out  in  queft  of  the  Spanifh  fleet.  They  failed  to- 
wards Genoa,  and  afterwards  to  Carthagena,  where  they 
met  their  allies.  The  two  fleets  being  now  united  once 
more,  paiTed  Gibraltar,  and  failed  round  to  Breft,  where 
they  arrived  in  fafety,  without  being  overtaken  by  the 
Britifh. 

Moreau,  in  the  mean  time,  took  advantage  of  the 
arrival  of  the  French  and  Spanifh  fquadrons  in  the  vi- 
cinity of  Genoa,  to  fpread  a  report  that  they  had 
brought  him  a  powerful  reinforcement  of  troops,  in  the 
hope  of  withdrawing  from  Macdonald  the  attention  of 
Suwarrow.  This  lati  officer  was  himfelf  at  Turin.  His 
advanced  troops  poffeffed  the  paffes  of  Sufa,  Pignerol, 
and  the  Col  d'Affiette  ;  while,  at  the  lower  extremity 
of  the  vaft  track  of  country  over  which  his  army  was 
featured,  General  Hohenzollern  was  polled  at  Modena 
with  a  confiderable  force,  and  General  Ott  was  at  Reg- 
gio  with  10,000  men.  On  the  12th  of  June,  Mac- 
donald began  his  operations.  His  advanced  divifions 
attacked  Hohenzollern  at  Modena  on  that  day,  de- 
feated him,  and  took  2000  of  his  men  prifoners.  The 
French,  at  the  fame  time,  attacked  General  Ott  ;  and, 
after  obliging  him  to  retreat,  they  entered  Parma  on 
the  15th  of  June.  On  the  17th,  General  Ott  was 
again  attacked,  and  compelled  to  retire  upon  Caftel  St 
Giovanni.  But  here  the  progrefs  of  Macdonald  was  ar- 
retted. 

Suwarrow  had  been  informed  of  his  approach  and 
alarming  fucceffes ;  and  with  that  prefence  of  mind,  and 
that  promptitude  of  energy,  which  fo  ftrongly  mark 
the  whole  of  his  conduct,  he  fuddenly  left  Turin  on 
the  15th  of  June,  at  the  head  of  20,000  men  ;  and  ha- 
ving  marched  feventeen  leagues  in  eight-and-forty  hours, 
came  up  with  Macdonald's  army  on  the  banks  of  the 
Tidone.  The  Ruffian  Generals  Rofenberg  and  Foer- 
fter  commanded  the  right  and  the  centre;  the  left 
wing  was  commanded  by  the  Auftrian  General  Melas  ; 
the  Ruffian  General  Prince  Procration  commanded 
the  advanced  guard,  and  Prince  Lichtenffein  the  referve. 
A  defperate  action  now  commenced,  which,  contefted 
with  equal  obflinacy  on  both  fides,  was  fought  during 
three  fucceffive  days.  At  length  victory,  ftill  faithful 
to  the  ftandard  of  Suwarrow,  declared  for  the  allies. 
The  French,  driven  on  the  ift  day  from  the  Tidone  to 
the  Trebbia,  were  there  ultimately  defeated  on  the  19th, 
after  a  carnage  on  both  fides,  fuch  as  fome  of  the  oldeft 


officers  in  the  army  declared  that  they  had  never  before     French 
feen.     The  Ruffians  and  French  repeatedly  turned  each  Revolution 
othersline,  and  weremutually  repulfed.  Suwarrow,  who  . 
appeared  in  perfon  wherever  the  fire  was  heavieft,  and  his 
troops  moft  clofely  preffed,  is  faid  to  have  had  7  horfes 
killed  under  him,  and  to  have  ftript  himfelf  to  the  fhirt  on 
the  19th,  running  on  foot  from  rank  to  rank,  to  urge  the 
troops  forward  by  his  prefence  and  example  (h).  With 
all  thefe  exertions  of  heroifm,  however,  and  greater  have 
feldom  been  made,  the  ifTue  of  the  conteft  continued 
doubtful,  till  the  gallant  Kray,  in  direct  difobedience 
to  the  pernicious  orders  of  the  Aulic  Council  at  Vienna, 
arrived  at  the  head  of  a  large  detachment  from  the 
army  befieging  Mantua,  and,  on  the  19th,  decided  the 
fate  of  the  day. 

The  French  fled  during  the  night  ;  and,  on  the  morn- 
ing of  the  20th,  Suwarrow  purfued  them  with  his  army 
in  two  columns.  It  feldom  happens  that  German 
troops  can  overtake  the  French  in  a  march.  The  Ruf- 
fians now  did  fo,  however  ;  and  at  Zena  the  rear  guard 
of  the  French,  being  furrounded,  laid  down  their  arms. 
The  reft  of  the  French  army  found  fafety  in  the  paffes 
of  the  Appennines  and  the  Genoefe  territory,  after  ha- 
ving loft  on  this  occafion,  in  killed,  wounded,  and  pri- 
foners, not  lefs  than  1 7,000  men. 

Moreau,  in  the  mean  time,  had  attacked  the  Au- 
ftrians  under  General  Bellegarde  in  the  vicinity  of  A- 
lexandria.  Though  fuperior  to  him  in  numbers,  they 
were  completely  beaten  ;  but  Suwarrow  having  return- 
ed with  infinite  rapidity  after  his  victory  over  Macdo- 
nald, the  temporary  advantage  gained  by  Moreau  be- 
came of  no  importance.  Suwarrow  complained  loudly  Mutual 
of  the  conduct  of  the  Aul;c  Council  on  this  occafion  ;  complaints 
while, they,  in  return,  imputed  their  difafter  under  Bel-  of  Svm*r* 
legarde  to  his  unfkilful  diftribution  of  the  whole  troops,  thTAulic 
which  had  expofed  an  immenfe  army  to  great  danger  Council. 
from  the  enterprifes  of  an  handful  of  men.  It  is  not  our 
bufinefs  to  decide  between  them.  The  inltructions  of 
the  Council  to  Kray  not  to  co  operate  with  the  com- 
mander in  chief  of  the  combined  army,  feem  to  us  in 
the  higheft  degree  abfurd,  if  not  treacherous ;  and  we 
have  heard  a  general  officer,  whofe  name,  were  we  at 
liberty  to  give  it,  would  do  honour  to  thefe  pages,  fay, 
that  the  diftribution  of  the  troops,  of  which  that  council 
complained,  was  the  moft  mafterly  thing  that  has  been 
done  during  the  war.  Be  this  as  it  may,  a  diftruft  and 
mutual  mifunderftanding  thus  commenced,  or,  atleaft, 
made  its  firft  open  appearance,  which  gave  good  reafon 
to  fufpect  that  little  cordiality  of  co-operation  would 
long  exift  between  thefe  allies.  They  continued,  how- 
ever, for  fome  time  to  enjoy  uninterrupted  profperity 
under  the  command  of  Suwarrow.  The  fieges  of  the 
different  Italian  fortreffes  were  very  clofely  preffed. 
They  all  furrendered  in  fucceffion  ;  and  the  period  ap- 
peared faft  approaching  when  it  would  be  in  the  power 
of  the  allied  armies  to  enter  the  ancient  territory  of 
France. 

If  we  turn  our  eyes  to  a  different  quarter,  we  fhall 

find 


(h  )  We  had  this  information  from  an  officer  of  high  rank,  now  refiding  in  Weimar,  who  was  prefent  in  the 

action  ;  and  who  added,  that  the  Coffacs,  as  foon  as  they  faw  their  old  commander  in  hkJJnrt,  rufhed  upon  the 

enemy  with  an  impetuofity  which  nothing  could  withftand.    The  ftory  is  by  no  means  incredible  ;  for  Suwarrow, 

who  defpifes  coftume,  is  known  to  have  fought  repeatedly  in  his  fhirt  againft  the  Turks ;  and  he  would  be  as  hot 

on  the  Trebbia  as  ever  he  was  on  the  Danube. 
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find  the  French  as  much  humbled  at  this  time  in  Pa- 
leftine  by  Britifti  valour,  as  they  were  in  Italy  by  the 
united  armies  of  Ruffia  and  Auftria.  The  hero  of 
France,  the  conqueror  of  Italy,  the  boafted  legiflator 
of  Europe,  after  having  defeated  the  Mamalukes,  taken 
pcffeffion  of  Alexandria  and  Cairo,  and  profeifed  bim- 
felf  a  Mahometan  in  Egypt,  led  an  army  into  Paleftine 
with  the  avowed  purpofe,  it  has  been  faid,  to  take  pof- 
feffion  of  Jerufalem,  and  by  rebuilding  the  temple,  and 
reftoring  the  Jews,  to  give  the  lie  to  the  prophecies  of 
the  Divine  founder  of  the  Chriftian  religion.  At  the 
head  of  a  chofen  band,  exceeding  12,000  in  number, 
and  pofTefled  of  a  Raff  eminent  for  military  fkill  and  ex- 
perience, he  arrived  at  the  fmall  town  of  Acre,  fituated 
on  the  fea-coaft,  28  miles  fouth  of  Tyre,  and  37  north 
of  Jerufalem.  To  this  town,  which  was  wretched- 
ly fortified,  and  defended  only  by  a  fmall  garrifon  of 
Muffelmans,  he  laid  fiege  in  form ;  and  the  governor 
would  have  furrendered  unconditionally,  had  he  not 
been,  we  fay  not  perfuaded,  but  decoyed,  by  an  Englifh 
naval  officer,  to  make  a  vigorous  refinance.  We  need 
not  add,  that  the  naval  officer  was  Sir  Sidney  Smith, 
or  that  the  befieging  general  was  Bonaparte. 

The  command  of  the  garrifon  being  entrufted 
to  Sir  Sidney  Smith,  who  was  not  to  be  bribed  by 
French  gold,  or  corrupted  by  French  philofophy, 
the  hero  who,  by  the  aid  of  thefe  allies,  had  fo  quickly 
routed  armies,  and  conquered  ftates  in  Italy,  was  de- 
tained before  the  town  of  ±\cr<zjixty  nine  days  ;  though 
the  number  of  the  allies  who  defended  that  town  ex- 
ceeded not  2000  men  !  Foiled  in  eleven  different  at- 
tempts to  carry  it  by  afTault,  one  of  which  was  made 
during  the  truce  which  he  himfelf  had  folicited  to  bury 
the  dead,  he  was  ultimately  obliged  to  retreat,  leaving 
eight  of  his  generals,  eighty-five  of  his  officers,  and  one 
half 'of  his  army  behind  him.  The  fuperiority  of  the 
Britifh  over  the  Corfican  hero  was,  during  this  fiege, 
more  fully  difplayed  in  conduct  than  even  in  courage. 
The  true  magnanimity  evinced  by  the  former ;  his  tem- 
perate replies  to  the  audacious  calumnies  and  atrocious 
falfeboods  of  his  adverfary  :  amd  the  moderation  and 
humanity  which  characterifed  his  difpatches,  and  inva- 
riably marked  his  behaviour  to  thofe  whom  the  fortune 
of  war  fubjecled  to  his  power — give  additional  luftre  to 
the  brilliant  victory  which  his  valour,  his  energy,  and 
his  perfeverance,  fo  effentially  contributed  to  fecure. 

But  while  we  pay  a  tribute  of  juftice  to  the  merits 
of  our  gallant  countryman,  we  muft  not  omit  to  notice 
the  high  deferts  of  the  brave,  the  loyal,  the  virtuous 
Philipeaux,  his  gallant  comrade,  the  partner  of  his 
toils,  and  the  partaker  of  his  glory.  The  fkill  of  this 
French  officer  as  an  engineer  was  moft  fuccefsfully  dif- 
played in  the  defence  of  Acre ;  and,  indeed,  his  exer- 
tions on  that  memorable  occafion  fo  far  furpaffed  his 
ftrength,  that  he  actually  perifhed  through  fatigue. 

The  defeat  of  Bonaparte  at  Acre,  which  effectually 
flopped  his  deftructive  career,  will  be  confidered  as  im- 
,  portant  indeed,  when  it  is  known  that  his  arts  of  in- 
trigue had  fo  far  fucceeded  as  to  prevail  on  the  nume- 
rous tribe  of  the  Drufes  to  join  his  fiandard  with  fixty 
thoufand  men  immediately  after  the  reduction  of  that 
town.  Had  this  junclion  been  effected,  it  was  intend- 
ed to  proceed  to  Conftantinople,  and,  after  plundering 
the  city,  to  lay  it  in  afhes !  It  is  fcarcely  poffible  to 
calculate  the  dreadful  confequences  of  fuch  an  event  on 
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the  political  ftate  of  Europe.     If  fervices  are  to  be  efU-     French 
mated  in  proportion  to  their  effects,  we  know  of  none,  Revolution 
during  the  prefent  war,  fertile  as  it  has  been  in  brilliant  ^JZ^^,. 
achievements,  that  deferves  a  higher  reward  than  the 
defeat  of  Bonaparte  at  Acre. 

During  thefe  reverfes  abroad,  France  had  begun  to 
fuffer  much  internal  agitation,  and  the  Directory  found 
itfelf  in  a  very  difficult  fituation.  The  elections,  as 
ufual,  were  unfavourable  to  them  ;  and  amidft  the  con- 
tempt with  which  they  now  began  to  be  regarded,  it 
was  no  longer  poffible  to  fecure  a  majority  in  the  Coun- 
cils, by  unconftitutionally  annulling  the  elections  of  their 
political  opponents.  They  demanded  money,  and  were 
anfwered  by  reproaches,  on  account  of  their  profufion, 
and  the  rapacity  of  their  agents.  The  royalifts  in  the 
fouth  and  the  weft  began  to  form  infurreclions.  They 
were  fubdued  with  much  difficulty,  on  account  of  the 
abfence  of  the  troops.  The  people  had  totally  loft  that 
enthufiafm  which,  in  the  earlier  periods  of  the  revolu- 
tion, induced  them  to  fubmit  to  fo  many  evils,  and  to 
make  the  moft  violent  efforts  without  murmuring.  They 
beheld  the  renewal  of  the  war  with  regret,  and  were 
unwilling  to  affift  by  their  exertions  to  reftore  power 
and  fpkndour  to  the  faction  which  had  trampled  upon 
their  freedom. 

Amidft  all  thefe  difficulties,  an  event  occurred  which,, 
for  a  time,  gave  the  Directory  the  hope  of  being  once 
more  able  to  ioufe  the  dormant  energies  of  their  coun- 
trymen. After  the  defeat  of  Jourdan,  a  detachment 
from  the  army  of  the  Archduke  Charles  had  occupied 
Raftadt,  where  the  Congrefs  ftill  fat.  On  the  28th  of 
April  an  order  was  fent  by  an  Imperial  officer  to  the 
French  minifters,  requiring  them  to  quit  Raftadt  in  24 
hours.  They  demanded  a  paffport  from  Colonel  Bar- 
bafcy,  who  had  fent  the  order;  butthishecould  not  grant, 
none  having  that  power  but  the  commander  in  chief.  6 
They  declared  themfelves  determined  to  depart  without  Affaffina- 
delay,  although  the  evening  approached.  They  were  tion  of  the: 
detained  about  an  hour  at  the  gate  of  the  town,  in  con-  French 
fequence  of  general  orders  which  had  been  received  by  envoys., 
the  military  to  fuffer  none  to  pafs.  In  confequence  of 
an  explanation,  however,  and  of  the  interpofition  of  fu- 
perior  officers,  they  were  allowed  to  depart.  The  three 
minifters,  Bonnier,  Roberjot,  and  Jean  Debry,  were  in 
carriages.  The  wife  of  Roberjot,  and  the  wife  and 
daughters  of  Jean  Debry,  were  along  with  them  ;  and 
they  were  attended  by  the  minifters  of  the  Cifalpine 
republic.  When  they  had  advanced  to  a  very  fhort 
diftance  from  Raftadt,  they  were  met  by  about  50 
buffers  of  the  regiment  of  Szeckler,  who  made  the  car- 
riages to  halt,  and  advancing  to  the  firft  of  them,  con- 
taining  Jean  Debry,  demanded  his  name.  He  told 
them  his  name,  and  added  that  he  was  a  French  minifter 
returning  to  France.  On  receiving  this  anfwer,  they 
immediately  tore  him  from  his  carriage,  wounded  him 
in  feveral  places  with  their  fabres,  and  caft  him  into  a 
ditch,  on  the  fuppofition  that  he  was  killed.  They 
treated  in  the  fame  manner  the  two  other  amba/Tadors, 
Bonnier  and  Roberjot,  whom  they  murdered  upon  the 
fpot.  They  offered  no  perfonal  violence,  however,  to 
the  reft  of^the  company,  who  were  allowed  to  return 
to  Raftadt ;  but  they  robbed  the  carriages  of  whatever 
effects  they  contained  ;  and  the  papers  of  the  ambaffa- 
dors  were  conveyed  to  the  Auftrian  commander.  Af- 
ter the  departure  of  the  foldiers,  ^nd  the  return  of  the: 
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carriages  to  Raftadt,  Jean  Debry  wandered  about  the 
woods  all  night,  and  returned  alfo  Raftadt  on  the 
following  day.  He  claimed  the  papers  belonging  to  the 
legation  from  the  Auftrian  commander,  but  they  were 
refufed  to  be  reftored. 

During  the  whole  of  the  long  period  that  the  Con- 
grefs  had  fat,  Raftadt  and  its  vicinity  had  been  occu- 
pied by  French  troops,  and  it  was  only  a  few  days  fince 
the  Auftrians  had  obtained  poiTeffion  of  it.  This  event 
therefore  caft,  at  leaft,  a  fevere  reproach  upon  the  dis- 
cipline of  the  Auftrian  army.  It  did  more  ;  it  made 
every  honeft  man  regret,  that  troops,  engaged  in  the 
fupport  of  a  good  caufe,  fhould  think  to  promote  that 
caufe  by  the  murder  even  of  the  greateft  villains.  The 
Archduke  Charles  made  hafte  to  difclaim  all  knowledge 
of  it  in  a  letter  to  Maifena  ;  but  the  French  Directory, 
regarding  it  as  a  fortunate  occurrence,  from  its  tendency 
to  roufe  the  refentment  of  the  nation,  addreffed  to  the 
two  Councils,  on  the  5th  of  May,  a  meffage,  in  which 
they  afcribed  it  to  a  deliberate  purpofe  on  the  part  of 
the  Auftrian  government  to  infult  France  by  the  affaf- 
fination  of  her  ambafiadors.  They  thus  converted  the 
private  act  of  a  few  defperate  individuals  into  a  meafure 
of  public  policy  ;  as  if  the  death  of  thofe  wretched  mif- 
creants  could  have  been  of  confequence  to  the  enemies 
of  the  great  nation.  The  unpopularity  of  the  Direc- 
tory, however,  and  the  obvious  inutility  of  fo  grofs  a 
crime,  prevented  this  accufation  from  obtaining  much 
credit,  or  producing  great  effects  upon  the  people.  In 
a  private  letter  which  a  friend  of  our's  received  at  that 
period  from  the  Continent,  he  was  aifured  that  the  mur- 
der of  the  envoys  "  fait  plus  de  bruit  que  de  fenfation  ;" 
and  that  the  general  opinion  was,  that  the  Directory 
itfelf  knew  more  of  the  authors  of  that  crime  than  the 
Archduke  or  the  Auftrian  government. 

Upon  the  introduction  of  the  new  third  of  this  year 
into  the  Councils,  a  violent  oppofition  to  the  Directory 
commenced.  Sieyes,  who  was  ambaffador  at  Berlin, 
■and  who  had  enjoyed,  during  the  whole  progrefs  of  the 
revolution,  a  very  considerable  influence  over  all  the 
.parties  that  had  fucceffively  enjoyed  the  fupreme  au- 
thority, was  elected  into  the  Directory.  At  the  firft 
eftablifhment  of  the  conftitution  he  had  refufed  to  oc- 
cupy this  ftation,  and  it  excited  much  furprife  when  he 
readily  accepted  the  office  in  the  prefent  calamitous 
ftate  of  the  Republic.  His  admiffion  into  the  Direc- 
tory, however,  did  not  reconcile  the  public  or  the  two 
Councils  to  that  body.  A  violent  conteft  for  power 
betwixt  the  Moderate  and  the  Jacobin  parties  feemed 
to  approach  ;  but  they  foon  came  to  a  compromife. 
Treilhard  was  removed  from  the  Directory,  under  the 
pretence  that  he  had  held  an  office  in  the  ftate  within 
lefs  than  a  year  previous  to  his  nomination.  Merlin 
and  Reveillere  were  compelled  to  refign,  to  avoid  an 
impeachment  with  which  they  were  threatened  ;  but 
Barras  ftill  contrived  to  retain  his  ftation.  Moulins, 
Gohier,  and  Ducos,  men  little  known,  and  by  no  means 
leaders  of  the  contending  parties,  were  appointed  Di- 
rectors. The  power  was  underftood  to  be  divided,  and 
that  neither  party  greatly  predominated.  An  attempt 
was  made  to  revive  public  fpirit,  by  encouraging  anew 
the  inftitution  of  clubs,  which  had  been  fuppreffed  by 
the  Directory.  The  violent  Jacobins  were  the  firft  to 
take  advantage  of  this  licence.  They  refumed  their 
-ancient  ftyle,  their  propofals  for  violent  meafures,  and 
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their   practice   of  denouncing  the  members  and  the     French 
meafures  of  government.    But  the  Directory  becoming  Revolution 
alarmed  by  their  intemperance,  obtained  leave  from  the  ^ll^L 
Councils  to  fupprefs  their  meetings  before  they  were  ^ 

able  to  intereft  the  public  in  their  favour. 

Confiderable  efforts  were  now  made  by  the  French  Warlik  f 
government  to  recruit  their  armies  ;  but  the  deranged  forts  of  the 
ftate  of  the  finances,  which  the  votes  of  the  Councils  Dire&ory. 
could  not  immediately  remedy,  prevented  the  poffibility 
of  their  gaining  a  fuperiority  during  the  prefent  cam- 
paign. The  difficulty  was  alfo  increafed  by  the  necef- 
fity  of  refilling  immenfe  armies  in  different  quarters  at 
the  fame  time,  France  being  affailed  at  once  on  the  fide 
of  Holland,  Switzerland,  and  Italy.  Such,  however, 
were  the  exertions  of  the  Directory,  that  they  feemed 
not  deftitute  of  the  hope  of  being  able  fpeedily  to  af- 
fume,  on  the  frontier,  a  formidable,  and  even  menacing 
pofture.  In  the  beginning  of  Auguft,  their  Italian 
army  amounted  to  45,000  men.  The  different  bodies 
of  troops  of  which  it  confifted  had  been  drawn  to- 
gether, and  concentrated  nearly  in  the  fame  pofitions 
which  Bonaparte  bad  occupied  before  his  battles  of 
Montenotte  and  Millefimo.  The  command  of  the 
whole  was  given  to  Joubert,  a  young  man,  who  had  affumestln 
been  much  diftinguilhed  under  Bonaparte  ;  and  who,  command 
in  the  ftyle  of  gafconade  employed  by  that  general, in  Italv* 
affured  his  government  of  victory,  declaring,  that  he 
and  Suwarrow  fhould  not  both  furvive  the  firft  battle. 
In  this  boafting  declaration  he  feems  to  have  b%en  in 
earneft  ;  for,  on  taking  the  command,  he  prevailed  with 
Moreau  to  remain  in  the  army  as  a  volunteer  till  the 
firft  battle  fhould  be  fought.  The  allies  had  now  ta- 
ken Turin,  Aleifandria,  Milan,  Pefchiera,  and  Ferrara, 
with  a  rapidity  which  would  lead  one  to  fuppofe  that 
fome  new  mode  had  been  invented  of  materially  abridg- 
ing the  duration  of  fieges.  The  ftrong  citadel  of  Tu- 
rin opened  its  gates,  to  the  aftonifhment  of  Europe,  the  alii 
after  a  bombardment  of  only  three  days  ;  the  citadel  of 
Aleifandria  furrendered  to  the  Auftrian  General  Belle- 
garde,  on  the  2  2d  of  July,  after  a  fiege  of  /even  days  ; 
and  the  ftill  more  important  fortrefs  of  Mantua  fur- 
rendered  to  the  brave  General  Kray,  on  the  29th  of 
the  fame  month,  after  a  fiege  of  only  fourteen  days. 
The  garrifon  of  Aleifandria  amounted  to  2400  men; 
that  of  Mantua  to  13,000.  The  former  were  detain- 
ed prifoners  of  war,  and  the  latter  were  allowed  to  re- 
turn to  France  on  their  parole ;  a  parole  which  the 
commanders  of  the  allied  armies  could  not  reafonably 
expect  to  be  kept.  This  has  given  rife  to  a  fufpicion, 
that  the  fortrefs  was  voluntarily  furrendered  to  the  Au- 
ftrians, in  order  that  the  Directory  might  recruit  its 
armies  with  the  garrifon. 

The  allies  next  began  to  befiege  Tortona,  and  Jou- 
bert fefolved  to  attempt  its  relief.  He  hoped  to  ac- 
complifh  this  object,  and  to  gain  fome  advantage  over 
their  army,  before  General  Kray  could  arrive  to  the  af- 
fiftance  of  Suwarrow  with  the  troops  that  had  been 
occupied  in  the  fiege  of  Mantua.  On  the  13th  of  Au- 
guft, the  French  drove  in  the  whole  of  the  Auftrian 
pofts,  and  took  poffeffion  of  Novi.  Here  they  encam- 
ped on  a  long  and  fteep,  but  not  high,  ridge  of  hills, 
with  their  centre  at  Novi,  their  right  towards  Sera- 
valle,  and  their  left  towards  Bafaluzzo.  On  the  14th 
they  remained  quiet;  and  on  the  15th  they  were  at- 
tacked by  Suwarrow,  whofe  army  was  now  reinforced 
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by  the  arrival  of  General  Kray  from  Mantua.  The 
right  wing  of  the  allied  army  was  commanded  by  Kray, 
its  left  by  Melas,  and  its  centre  was  occupied  by  the 
Ruffians,  under  Prince  Pongrazion  (Procration)  and 
Suwarrow  in  perfon.  The  attack  began  at  5  o'clock 
in  the  morning,  and  was  continued  during  many  hours. 
Soon  after  the  commencement  of  the  battle,  while  the 
French  commander  in  chief,  Joubert,  was  urging  his 
troops  forward  to  a  charge  with  the  bayonet,  he  recei- 
ved a  mufquet  Mot  in  his  body  ;  and,  falling  from  his 
horfe,  immediately  expired.  Moreau  inftantly  refumed 
the  command.  After  an  obftinate  conteft,  the  allied 
army  gave  way,  and  was  compelled  to  fall  back  in  all 
quarters.  The  attack,  however,  was  repeatedly  re- 
newed, and  much  blood  was  fhed.  From  the  obftinate 
manner  in  which  they  fought,  the  Ruffians,  in  parti- 
cular, fuffered  very  feverely.  They  made  three  unfuc- 
cefsful  efforts  againft  the  centre  of  the  French  army, 
and  on  each  occafion  thofe  immediately  engaged  were 
rather  deftroyed  than  repulfed.  The  laft  attack  along 
the  whole  line  was  made  at  three  in  the  afternoon. 
The  French  remained  unbroken  ;  and  the  day  muft 
have  terminated  in  the  defeat  of  the  allies,  had  not  Ge- 
neral Melas  fucceeded  in  turning  the  right  flank  of  the 
French  line.  Their  right  wing  was  thus  thrown  into 
confufion.  Melas  purfued  his  advantage  till  he  obtain- 
ed poffeffion  of  Novi,  and  the  whole  French  army  made 
a  rapid  retreat  under  the  direction  of  Moreau. 

According  to  the  accounts  given  by  the  Auftrians, 
the  French  loft  in. this  battle  4000  killed  and  an  equal 
number  taken  prifoners.  They  acknowledged  their 
own  lofs  in  killed  to  be  equal  to  that  of  the  French, 
but  the  lofs  fuftained  by  the  Ruffians  was  never  pub- 
lifhed.  The  general  refult  of  the  battle  was  the  total 
ruin  of  the  French  affairs  in  this  quarter.  The  allies 
retained  their  decided  fuperiority  ;  and  there  was  no 
enterprife  which,  on  the  prefent  theatre  of  the  war, 
they  might  not  have  ventured  to  undertake.  The 
French  renounced  all  hope  of  defending  Genoa,  and 
prepared  to  evacuate  that  city  and  its  territory.  The 
Directory  expected  an  immediate  invafion  of  the  fouth 
of  France,  and  addreffed  a  proclamation  to  the  people, 
urging  them  to  act  with  firmnefs  and  energy  amidft  the 
calamities  with  which  the  country  was  now  menaced. 
But  thefe  apprehenfions  were  unneceffary.  The  court 
of  Vienna  had  other  objects  in  view  that  were  lefs  dan- 
gerous to  their  enemy.  They  neither  invaded  Genoa 
nor  France,  but  quietly  proceeded  in  the  fiege  of  Tor- 
tona.  The  vanquished  army  was  furprifed  to  find  itfelf 
unmolefted  after  fuch  a  defeat ;  and  in  a  few  days  ven- 
tured to  fend  back  parties  to  inveftigate  the  movements 
of  the  allies.  The  new  commander  Championnet,  who 
had  fucceeded  Joubert,  found  to  his  no  fmall  aftonifh- 
ment  that  they  had  rather  retreated  than  advanced  ;  and 
he  immediately  occupied  the  fame  pofitions  which  his 
army  had  held  before  the  battle  of  Novi. 

Inftead  of  purfuing  the  advantages  they  had  gained 
in  Italy,  the  Aulic  council,  or  council  of  war  at  Vien- 
na, now  perfuaded  Suwarrow  to  leave  that  country 
with  his  Ruffians,  and  to  fet  out  for  Switzerland  to 
drive  the  French  from  thence.  In  the  early  part  of 
the  campaign,  the  Archduke  Charles  had  fucceeded, 
after  various  attacks,  in  driving  the  French  from  the 
eaftern  part  of  Switzerland  beyond  Zurich,  of  which 
laft  city  he  retained  poffeffion.     The  Directory,  how- 
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ever,  had  fent  their  new  levies  chiefly  towards  thi?  quar-  French 
ter  ;  (o  that  in  the  middle  of  the  month  of  Auguft  Maf-  Revolution 
fena's  army  amounted  to  70,00c  men.  The  Archduke  I7^- 
was  now  fo  far  from  being  able  to  purfue  the  advanta- 
ges he  had  gained,  that  of  late  the  French  had  refum- 
ed the  offenfive,  and  threatened  to  endanger  his  pofi- 
tion.  Their  right  wing  under  Lecourbe  had  even  fuc- 
ceeded in  taking  poffeffion  of  Mount  St  Gothard,  which 
is  the  great  pafs  that  leads  from  the  centre  and  eaftern 
part  of  Switzerland  into  Italy.  The  cabinet  of  Vienna 
probably  wifhed  to  throw  the  fevereft  duties  of  the  war 
upon  their  northern  affociates.  The  veteran  Suwarrow 
had  never,  during  his  long  military  career,  fuffered  a 
fingle  defeat.  His  prefumption  of  fuccefs  was  there- 
fore high  ;  and  he  perhaps  felt  himfelf  not  a  little  flat- 
tered by  the  requeft  to  undertake  an  enterprife  in  which 
the  Auftrians  had  failed  though  led  by  their  moft  for- 
tunate commander.  It  is  indeed  certain  that  he  con- 
fidered  himfelf  as  called  out  of  Italy  too  foon.  Though 
confident  of  being  properly  fupported,  he  agreed  to 
proceed  with  his  troops  from  Piedmont  to  Switzerland, 
where  another  Ruffian  army  had  lately  arrived.  De- 
lays, however,  were  thrown  in  his  way.  Tortona  did 
not  fall  quite  fo  foon  as  was  expected  ;  and  when  he 
was  ready  to  march,  the  Auftrian  commander  in  Italy 
refufed  to  fupply  him  with  mules  for  the  tranfport  of 
his  baggage.  Unable  to  reply  to  the  indignant  expof- 
tulations  of  the  Ruffian  hero,  this  man  defcended  to  a 
pitiful  falfehood,  by  affuring  him  that  he  would  find  a 
fufficient  number  of  mules  at  Bellinzone,  where,  when 
he  arrived,  not  one  was  to  be  had.  He  had  now  no 
other  refource  but  to  difmount  the  cavalry,  and  em- 
ploy their  horfes  to  drag  along  the  baggage.  Under 
all  thefe  difficulties,  he  arrived,  by  forced  marches,  on 
the  confines  of  Switzerland,  on  the  day  appointed  by 
him  and  the  Archduke  ;  but  the  Auftrian  cabinet  had, 
in  the  mean  time,  taken  a  ftep  which  made  all  his  ex- 
ertions ufelefs. 

Thinking  it  degrading  to  a  Prince  of  the  Imperial 
houfe,  who  had  fo  long  held  the  higheft  military  rank, 
to  ferve  under  the  Ruffian  General,  and  not  having-  the 
confidence  to  require  the  moft  experienced  leader  in 
Europe  to  receive  the  orders  of  a  man  fo  young  as  the 
Archduke,  they  fent  that  prince  with  his  army  to  at- 
tack the  French,  who,  in  a  fmall  body,  had  entered  in- 
to Swabia.  He  began  accordingly  to  draw  off  his 
troops  in  the  beginning  of  September,  before  Suwarrow 
was  in  readinefs  to  leave  Italy.  The  number  which  he 
took  with  him  has  been  differently  eftimated,  the  lowed 
computation  ftating  it  at  48,000,  and  the  higheft  at 
60,000.  The  former  is  the  moft  probable ;  fince  it  is 
well  known  that  20,000  would  have  been  fully  ade- 
quate to  the  purpofe  for  which  he  marched.  The  ar- 
my which  he  left  behind  him  is  more  perfectly  afcer- 
tained  :  it  confifted  of  21,000  Ruffians,  18,900  Auf- 
trians, Bavarians,  and  other  auxiliaries,  forming  a  total 
of  39,900  men. 

Upon  what  principle  of  military  tactics  the  Aulic 
council  could  fuppofe  that  a  fkilful  and  intrepid  com- 
mander like  Maffena,  with  a  force  nearly  double  that  of 
the  allies,  would  remain  in  a  ftate  of  inactivity,  it  is  not 
eafy  to  conceive.  He  perceived  at  once  the  advantage 
which  might  be  derive.d  from  this  unaccountable  move- 
ment of  the  Archduke.  The  French  troops  in  Swabia 
were  therefore  ordered  to  advance  rapidly,  and  to  threa- 
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ten  the  rear  of  the  Archduke's  army.  As  the  repulfe 
of  thefe  troops,  and  the  invafion  of  Fiance  towards  Al- 
face,  formed  a  part  of  the  Auftrian  commander's  plan 
of  operations,  he  marched  againft  them  with  his  army. 
The  French  made  as  much  refiftance  as  the  fmallnefs  of 
their  force  would  permit.  The  Archduke,  however, 
gradually  drove  them  towards  the  Rhine.  The  better 
to  carry  on  their  plan  of  deception,  they  made  a  ferious 
Hand  in  the  neighbourhood  of  Manheim,  and  were  de- 
feated with  the  lofs  of  1800  men.  The  Auftrians  en- 
tered Manheim,  and  feemed  ready  to  crofs  the  Rhine  in 
this  quarter. 

All  this  while  Switzerland  was  left  completely  ex- 
pofed  to  the  enterpriles  of  Maffena.     General  Hutze, 
with  the  Auftrians,  occupied  the  right  wing  of  the  al- 
lied army  there.     The  newly  arrived  Ruffian  army  was 
ftationed  in  the  centre  at  Zurich,  under  the  command 
of  General  Korfakof ;  and  the"  left,  confifting  chiefly  of 
Bavarians  and  other  troops  of  the  empire,  was  com- 
manded by  Nauendorf.     Maffena  remained  quiet  till  he 
learned  that  the  Archduke  had  entered  Manheim,  and 
that    Suwarrow,    having   taken   Tortona,  was   on   his 
march  towards   Switzerland  by   Mount   St   Gothard. 
This  laft  pofition  was  defended  by  Lecourbe  ;  and  Maf- 
fena refolved,  in  the  mean  time,  to  anticipate  the  ar- 
rival of  Suwarrow.     On  the  24th  of  September,  ha- 
ving drawn  the  attention  of  the  Ruffians   to  another 
quarter  by  a  falfe  attack,  he  fuddenly  croffed  the  Lim- 
mat,  a  river  which  divided  the  two  armies  near  the  con- 
vent of  Farr,  which  is  three  leagues  diftant  from  Zu- 
rich.    A  part  of  the  French  troops  engaged  the  Auf- 
trians, while  the  greater  part  of  the  army  marched  a- 
gainft  the  Ruffians  at  Zurich.     The  Auftrian  General 
Hotze  was  killed  in  the  commencement  of  the  action. 
General  Petrarch,  who  fucceeded  him  in  the  command, 
contrived  to  avoid  a  total  rout,  and  retired  during  the 
night  with  the  lofs  of  about  40C0  men.     The  conteft 
with  the  Ruffians  was  Angularly  obftinate.     In  a  moun- 
tainous country,  to  which  they  were  ftrangers,  and  con- 
tending againft  the  moft  fkilful  military  leaders  that  the 
ibuth  of  Europe  had  been  able  to  produce,    they  la- 
boured under  every  difadvantage.     They  could  not  be 
put  to  flight,  however  ;  and  even  when  different  divi- 
sions of  them  were  furrounded,  they  reiufed  to  lay  down 
'  their  arms,  and  were  flaughtered  upon  the  fpot.     By 
the  retreat  of  the  Auftrians  on  the  evening  of  the  25th, 
they  found  themfelves  on  the  26th  nearly  furrounded 
in  Zurich.     They  now  began  to  retreat  alio  ;  and  we 
are  only  furprifed  at  the  ability  of  the  Ruffian  General 
in  effecting  his  retreat  in  fuch  good  order,    and  with 
fuch  little  lofs  ;  for  if  the  official  accounts  deferve  cre- 
dit, his  lofs  in  killed,  wounded,  and  taken,  did  not  ex- 
ceed 3000  men.     He  was  obliged,  however,  to  aban- 
don his  baggage  and  cannon  to  the  enemy. 

During  thefe  operations,  Suwarrow  was  advancing 
on  the  fide  of  Italy  with  an  army  rated,  in  fome  ac- 
counts, at  18, coo,  in  others  at  only  15,000;  and  forc- 
ing the  French  from  their  ftrong  potitions  on  Mount 
St  Gothard,  defcended,  on  the  very  day  on  which  Maf- 
fena made  his  general  attack,  into  the  valley  of  Urfe- 
ren  ;  and  driving  Lecourbe  before  him,  with  confider- 
able  (laughter,  advanced  as  far  as  Altorf.  He  even 
penetrated  on  the  next  day  into  the  canton  of  Glaris, 
and  took  1000  of  the  French  prifoners  ;  while  the  Ruf- 
fian General  Rofemberg  was  equally  fuccefsful  in  the 
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canton  of  Schwilz,  where  General  Auffenberg  had  ef-     French 
fecled  a  junction  with  him  ;  and  General  Linken  de-  Revolution 
feated  and  took  another  corps  of  French,  confifting  of  S>JL^H°VI 
1300  men.  379 

Maffena,  however,  now  turned  upon  the  Field-mar-  His  admi- 
fhal  with  the  greater  part  of  his  army  ;  and,  by  hem-  ra^e  con* 
ming  him  in  on  all  fides,  expected  to  have  made  him,    u 
and  the  Grand  Duke  Conftantine,  prifoners.     Suwar- 
row, however,  defended   himfelf  againft  every  attack 
with  unexampled  vigour  and   addrefs.     A  fingle  pafs 
among  the  mountains  was  all  that  remained  unoccupied 
by  the  French.     He  difcovered  this  circumftance,  and 
efcaped  though  clofely  purfued.     He  loft  his  cannon, 
baggage,  and   provifions,  among  the  dreadful  moun- 
tains and  precipices  with  which  that  country  abounds. 
He  made  his  way,  however,  eaftward  through  the  Gri- 
fon  country,  and  at  length  arrived  at  Coire  with  about 
6000  men  in  great  diftrefs. 

Nothing  could  exceed  the  indignation  of  this  old 
warrior  when  he  difcovered  the  manner  in  which  affairs 
had  been  conducted,  the  hazardous  ftate  in  which  the 
Ruffians  had  been  abandoned  by  the   Archduke,  and 
the  confequent  ruin  which  they  had  encountered.     He  Hisindig- 
confidered  himfelf  and  his  countrymen  as  treacheroufly  nation  at 
expofed  to  definition;  he  loudly  complained   of  the  the  courto£ 
Commander  of  the  allied  forces  in  Switzerland  ;  pub-  Vienna- 
licly  taxed  the  council  of  Vienna  with  felfifhnefs   and 
injnftice  ;  and  refufed  all  farther  co-operation  with  the 
Auftrian  army.     He  fent  an  account  of  the  whole  tranf- 
action  to  St  Peterfburgh  in  a  letter,  of  which  the  com- 
pofition  would  do  honour  to  the  fineft  writer  of  the  age, 
and  withdrew  with  his  troops  to  the  neighbourhood  of 
Augfbnrg  to  wait  for  farther  orders.  380 

In  the  mean  time,  Great  Britain  prepared  to  invade  Invafion  01 
Holland  with  an  army  of  40,000  men,  confifting  of  Holland, 
Britifh  troops  and  Ruffian  auxiliaries.  The  fir  ft  divi- 
fion,  under  General  Sir  Ralph  Abercromby,  failed  in 
the  month  of  Auguft,  under  the  protection  of  a  fleet 
commanded  by  Admiral  Lord  Duncan.  Bad  weather 
prevented  a  landing  from  being  attempted  till  the  27th. 
On  the  morning  of  that  day  the  troops  landed  without 
oppofiticn  upon  the  fhoie  of  Helder  Point  in  north 
Holland,  at  the  entrance  to  the  Zuydcr  Sea.  They 
had  not  been  expected  in  this  quarter,  and  the  troops 
in  the  neighbourhood  were  cenfequently  few.  The 
Britifh,  however/had  no  fooner  begun  to  move  forward, 
than  tliey  were  attacked  by  a  considerable  body  of  in- 
fantry, cavalry,  and  artillery,  who  had  been  haftily  2I- 
fernbled  from  the  neareft  towns.  The  Dutch  troops 
maintained  the  conteft  with  much  obftinacy  ;  but  they 
were  gradually  fatigued  by  the  fteady  oppofition  they 
encountered,  and  retired  to  thediftance  of  two  leagues. 
In  the  night  they  evacuated  the  fort  of  Helder,  cf  which 
the  Britifh  took  poffeffion  on  the  morning  of  the  28th. 
A  detachment  from  the  Britifn  fleet  commanded  by 
Vice  Admiral  Mitchell,  now  entered  the  Zuyder  Sea 
by  the  ftrait  of  the  Texel,  to  attack  the  Dutch  fleet 
under  Admiral  Story.  This  laft  officer,  inftead  of  re-  Capture 
tiring  for  fafety  to  any  of  the  ports,  or  to  the  fhallow  the  Dut 
water  with  which  that  fea  abounds,  furrendered  the  neet- 
whole  fleet  on  the  30th  of  Auguft  without  firing  a 
gun,  under  pretence  that  his  feamen  were  mutinous, 
and  would  not  fight. 

Had  the  expedition  terminated  here,  it  might  have 
been  regarded  as  extremely  fortunate,  and  as  eftablifh- 
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!ng  the  power  of  the  Britifh  navy  without  a  rival.  But 
it  was  refolved  to  follow  up  this  firft  fuccefs  by  an  effort 
on  land  to  reftore  the  authority  of  the  Stadtholder,  and 
the  ancient  government  of  the  United  Provinces.  Many 
circurnf.ances  were  hoftile  to  this  enterprife.  The  whole 
array  had  not  been  fent  .at  once  from  Britain.  As  no 
more  than  the  firft  divifion  had  arrived,  the  troops  could 
only  reft  upon  the  ground  they  had  gained  till  rein- 
forcements fhould  be  fent.  The  terror  arifmg  from  the 
firft  appearance  of  an  invading  army  was  thus  allowed 
to  pafs  away,  the  enemies  of  the  prefent  Dutch  govern- 
ment were  difcouraged,  and  leifure  was  afforded  to  a- 
dopt  effectual  meafures  of  defence.  The  place  where 
ihe  landing  was  effected  was  well  chofen  for  an  attack 
upon  the  Dutch  fleet ;  but  for  an  invafion,  with  a  view 
to  the  restoration  of  the  Stadtholder,  it  was  the  word 
that  could  have  been  felected.  North  Holland,  at  the 
extremity  of  which  it  was  made,  is  a  narrow  peninfula, 
everywhere  interfered  by  canals  and  ditches,  of  about 
40  miles  in  length.  Here  the  invaders  might  be  de- 
tained, and  even  fuccefstully  refifted,  by  a  force  greatly 
inferior  to  their  own.  This  alfo  is  the  quarter  of  the 
country  the  moft  unfavourable  to  the  caufe  of  the  Stad- 
tholder. In  Zealand,  where  his  eftates  are  fituated, 
and  in  Rotterdam,  which  is  full  of  Scotchmen  and  of 
families  of  Scottifh  extraction,  his  friends  are  numerous 
and  powerful ;  but  in  Amfterdam,  and  in  North  Hol- 
land, which  is  under  its  influence,  his  enemies  abound, 
and  the  refiftance  to  his  power  has  been  very  great  du- 
ring every  period  of  the  Dutch  hiftory.  When  to  all 
this  it  is  added,  that  the  rainy  feaibn  was  approaching, 
and  that  a  winter  campaign  in  Holland  is  almoft  impof- 
fible,  it  will  not  appear  furprifing  that  this  expedition 
was  attended  with  little  ultimate. fuccefs.  It  is  laid  that, 
amidft  the  preffure  of  the  many  difficulties  which  fur- 
rounded  them,  the  French  Directory  hefitated  much 
about  undertaking  the  defence  of  Holland  ;  but  the 
place,  and  the  time  of  landing  the  invading  army,  at 
once  brought  them  to  a  determination.  General  Brune 
was  fent  thither,  with  whatever  troops  could  be  haftily 
collected,  to  fupport  the  Dutch  General  Daendels. 

General  Abercromby,  in  the  mean  time,  remained 
upon  the  defenfive  at  Schager  Brug,  waiting  for  rein- 
forcements. His  inactivity  encouraged  the  enemy  on 
the  JOth  of  September  to  venture  an  attack  upon  his 
pofition.  They  advanced  in  three  columns,  two  of 
which  confuted  of  Dutch  and  cne  of  French  troops. 
They  were  repulfed,  however,  in  all  quarters,  and  re- 
tired to  Alkmaer.  On  the  13th  the  Duke  of  York  ar- 
rived with  additional  troops,  and  afTumed  the  chief  com- 
mand. The  Ruffian  auxiliaries  having  alfo  arrived,  of- 
fenfive  operations  were  immediately  refolved  upon.  On 
the  19th  the  army  advanced.  General  Abercromby 
commanded  the  left,  which  proceeded  along  the  fhore 
of  the  Zuyder  Sea  againft  Hoorne.  The  centre  co- 
lumns were  commanded  by  Generals  Dundas  and  Pult- 
ney  ;  and  the  right  wing,  confiding  of  Ruffians,  was 
commanded  by  their  own  General  D'Herman.  In 
confequence  of  fome  ftrange  mifunderftanding,  the  Ruf- 
fians advanced  to  the  attack  foon  after  three  o'clock  in 
the  morning,  which  was  fome  hours  previous  to  the 
movement  of  the  reft  of  the  army.  They  were  fuccefs- 
ful  in  their  firft  efforts,  and  obtained  pofTeffion  of  the 
village  of  Bergen  ;  but  preffing  eagerly  forward,  and 
being  unfupported  by  the  other  columns,    they  were 


nearly  furrounded.  Their  commander  was  taken  pri- 
foner  ;  and  though  the  Britifh  came  in  time  to  protect 
their  retreat,  they  loft  at  leaft  3000  men.  This  failure 
on  the  right  obliged  the  Britifh  Commander  in  chief  to 
recal  his  troops  from  the  whole  advanced  pofitions  they 
had  gained,  though  General  Abercromby  had  actually 
taken  Hoorne  with  its  garrifon,  and  although  General 
Pultney's  column  had  carried  by  afTault  the  principal 
pofition  of  the  Dutch  army  called  Ourds  Carfpel. 

The  feverity  of  the  weather  prevented  another  at- 
tack till  the  2d  of  October,  when  after  an  engagement 
that  lafted  from  fix  in  the  morning  till  the'fame  hour  in 
the  evening,  the  Bricifh  army  fucceeded  in  driving  the 
united  Dutch  and  French  troops  from  Alkmaer  and  the 
villages  in  its  neighbourhood.  The  conteft  was  chiefly 
conducted  among  the  fand  hills  in  the  vicinity  of  the 
ocean ;  and  the  battle  was  maintained  with  fuch  cbfti- 
nacy,  that  the  fatigue  of  the  troops,  together  with  the 
difficult  nature  of  the  country,  prevented  the  Britifh 
from  gaining  any  great  advantage  in  the  purfuit.  The 
retreating  army  immediately  occupied  a  new  pofition 
between  Baverwyck  and  Wyck-op-zee.  The  Duke  of 
York  once  more  attacked  them  on  the  6th  ;  and  after 
an  obftinate  and  bloody  engagement,  which  was  main- 
tained till  night,  he  remained  in  pofTeffion  of  the  field 
of  battle.  But  this  was  the  laft  fuccefs  of  the  inva- 
ders. Finding  himfelf  unable  to  make  farther  progrefs, 
in  confequence  of  the  increafing  numbers  of  the  enemy, 
the  impracticable  nature  of  the  country,  and  the  badnefs 
of  the  weather,  which,  during  the  whole  of  this  year, 
was  unufually  fevere,  the  Duke  of  Yurk  retired  to 
Schager  Brug,  and  there  waited  for  orders  from  Eng- 
land to  return  home.  He  was,  in  the  mean  time,  clofe- 
ly  prefled  by  the  United  Dutch  and  French  forces,  fo 
that  his  embarkation  muft  have  been  attended  with 
much  hazard.  He  therefore  entered  into  a  convention 
with  the  French  and  Dutch  generals  ;  by  which  it  was 
agreed,  that  they  fhould  no  farther  moleft  him  in  his 
retreat,  and  that,  in  return,  he  fhould  not  injure  the 
country  by  breaking  down  any  of  the  dykes  which  pro- 
tect it  againft  the  fea,  and  that  Great  Britain  fhould 
reftore  to  France  and  Holland  8000  prifoners  of  war, 
taken  previous  to  the  prefent  campaign. 

In  confequence  of  thefe  events,  the  affairs  of  France 
now  began  to  afhime  a  lefs  unfavourable  afpect.  They 
were  indeed  driven  to  the  extremities  of  Italy,  Cham- 
pionnet  was  defeated  in  every  effort  which  he  there 
made  againft  the  Auftrians  during  the  reft  of  the  year, 
and  Ancona,  winch  was  the  laft  place  of  any  ftrength 
pofleifed  by  the  French,  alfo  furrendered  on  the  13th  of 
November  to  General  Frolich  ;  but  they  retained  the 
Genoefe  territory,  and  Switzerland  and  Holland  conti- 
nued under  their  power.  The  new  coalition  againft 
them  feemed  once  more  ready  to  diffolve.  From  the 
commencement  of  the  French  Revolution,  a  fpirit  of 
felfiihnefs  had  mingled  with  all  the  efforts  made  by  the 
continental  powers  of  Europe  againft  ir,  and  had  ren- 
dered them  fruitlef>.  To  prevent  the  aggrandifement 
of  Auftria,  Pruffia  had  early  withdrawn,  and  ftill  flood 
aloof.  Spain  and  Holland  were  retained  under  the  in- 
fluence ot  France  by  the  efforts  of  her  aims,  and  by 
the  univerfal  diffufion  of  her  wild  principles  among  the 
people.  Even  the  Britifh  cabinet,  which  of  all  the 
European  powers  has  remained  moft  true  to  the  ori- 
ginal purpofe  of  the  war,  fometimes  forgot  that  object. 
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Thus,  when  invading  Holland,  the  Dutch  were  inform- 
ed, by  a  proclamation,  that  their  ancient  government 
was  to  be  reftored  ;  but  no  offer  was  made  to  reftore 
their  diftant  poffeffions.  Of  all  the  coalefced  powers, 
however,  Auftria  purfued  her  feparate  interefts  with 
the  lead  difguife.  With  much  facility  fhe  relinquish- 
ed the  Netherlands,  and  fnffered  the  principal  bulwarks 
of  Germany,  .Mentz,  and  Ehrenbreitftein,  to  fall  into 
the  hands  of  the  French,  upon  obtaining  in  exchange 
the  Venetian  territories,  which  Bonaparte  had  con- 
quered, and  thought  himfelf  authcrifed  to  fell.  Du- 
ring the  prefent  campaign,  the  whole  conquefts  made 
by  the  united  efforts  of  the  Auftrian  and  Ruffian  forces 
were  feized  by  Auftria  in  her  own  name,  and  none  of 
the  Princes  of  Italy  obtained  leave  to  refume  the  go- 
vernment of  their  own  territories.  This  conduct  on 
the  part  of  the  allies  gave  every  advantage  to  the 
French.  They  broke  off  the  negociations  at  Lifle,  un- 
der the  pretence  of  defending  the  Dutch  and  Spanifh 
fettlements  which  the  Britifh  government  refufed  to  re- 
linquish. They  found  it  eafy  to  alarm  the  King  of 
Pruffia,  by  difplaying  the  unbounded  ambition  of  the 
houfe  of  Auftria  ;  and  the  Emperor  of  Ruffia,  having 
publicly  declared  to  the  members  of  the  German  em- 
pire, that  the  purpofe  for  which  he  had  taken  up  arms 
was  not  to  difmember  France,  but  to  reftore  peace  to 
Europe,  became  jealous  of  the  Court  of  Vienna,  when 
he  faw  it  purfue  a  conduct  fo  very  different.  This  jea- 
loufy  was  encreafed  by  the  misfortunes  of  the  Ruffian 
troops ;  and  all  circumftances  feemed  now  to  promife 
that  the  new  coalition  would  fpeedily  be  deferted  by  its 
northern  auxiliary. 

While  affairs  were  in  this  ftate,  an  event  occurred 
which  exhibited  the  French  Revolution  under  a  new 
afpect.  When  Bonaparte  found  himfelf  compelled  to 
retreat,  baffled  and  difgraced,  from  the  ruins  of  Acre, 
he  learned  that  a  Turkifh  army  was  ready  to  invade 
Egypt  by  fea.  Fie  returned,  therefore,  with  his  ufual 
celerity,  by  way  of  Suez,  acrofs  the  defart  of  Arabia 
Petrea,  which  divides  Syria  from  that  country,  and  was 
in  the  neighbourhood  of  the  Pyramids  on  the  nth  of 
July,  when  an  army  of  i8,coo  Turks  landed  from  100 
fhips  at  Aboukir.  They  took  this  fort  by  aflault,  and 
gave  no  quarter  to  the  French  garrifon  of  50c  men 
that  it  contained.  On  the  15th,  Bonaparte  began  to 
march  down  the  country  againft  them.  On  the  25th 
he  came  in  fight  of  them,  at  (\x  o'clock  in  the  morning. 

It  is  not  wonderful  that  thofe  barbarians  afforded 
him  an  advantage  which  had  fo  often  been  prefented 
by  the  armies  of  Auftria.  They  had  divided  their  force 
into  two  parts,  which  were  encamped  on  the  oppofite 
fides  of  a  beautiful  plain.  He  had  now  formed  a  con- 
fiderable  body  of  cavalry,  by  obtaining  for  his  men  fleet 
horfes  from  Arabia.  Thefe  advanced  rapidly  into  the 
centre  of  the  Turkifh  army,  and  cut  off  the  communi- 
cation between  its  different  parts.  His  infantry  then 
attacked  the  right,  which  was  the  weakeft  divifion  of 
the  Turks.  They  being  fpeedily  panic  ftruck,  attempt- 
ed to  fly  to  their  fhips,  and  every  man  was  drowned  in 
the  fea.  The  left  divifion  of  the  Turks  was  next  at- 
tacked. It  made  a  more  obftinate  refiftance,  but  was 
foon  alfo  put  to  flight.  Some  caft  themfelves  into  the 
fea,  and  perifhed  in  attempting  to  reach  the  boats  of 
their  fleet  ;  the  reft  took  refuge  in  the  fort  of  Abou- 
kir.    The  news  of  this  battle  reached  France  towards 


the  end  of  September,  and  revived  the  memory  of  Bo- 
naparte's victories,  contrafted  with  the  reverfes  which 
the  Republican  armies  had  lately  experienced.  On  the 
10th  of  October  a  difpatch  was  received  from  him  by 
the  Directory,  and  read  to  the  Councils,  giving  an  ac- 
count of  the  capture  of  the  fort  of  Aboukir,  with  the 
whole  remains  of  the  Turkifh  army.  On  the  14th  of 
the  fame  month  a  meflage  from  the  Directory  announc- 
ed, to  the  aftonifhment  of  all  men,  that  Bonaparte, 
along  with  his  principal  officers,  had  juft  arrived  in 
France,  and  that  they  left  the  army  in  Egypt  in  a 
profperous  ftate.  This  laft  part  of  the  meflage  was 
foon  afterwards  proved,  by  the  intercepted  letters  of 
Kleber,  and  the  other  generals  left  behind,  to  be  a  fcan- 
dalous  falfehood.  In  one  of  thefe  letters,  Pouffielgue 
fays,  "  Every  victory  carries  off  fome  of  our  beft  troops, 
and  their  lofs  cannot  be  repaired.  A  defeat  would  an- 
nihilate us  all ;  and  however  brave  the  army  may  be,  it 
cannot  long  avert  that  fatal  event." 

Bonaparte,  however,  was  received  at  Paris  with  dis- 
tinction, though  nobody  could  tell  why  he  had  defert- 
ed-his  army  and  come  thither.  The  parties  in  the  go- 
vernment were  equally  balanced  ;  and  both  the  Jaco- 
bins, and  what  were  called  the  Moderates^  folicited  his 
affiftance.  The  Jacobins  ftill  poflefled  a  majority  in  the 
Council  of  Five  Hundred  ;  but  in  the  other  Council 
their  antagonists  were  fuperior.  The  Director  Sieyes 
was  underftood  to  be  of  the  party  of  the  Moderates  ; 
and  the  Jacobins  had  of  late  unfuccefsfully  attempted 
to  remove  him  from  his  office,  under  the  pretence  that 
the  interval  appointed  by  the  conftitution  had  not  elap- 
fed  between  his  going  out  of  the  Council  of  Five  Hun- 
dred and  his  election  to  the  office  of  director.  Neither 
party  was  fatisfied  with  the  exifting  authorities ;  but 
none  of  the  ufual  .indications  of  approaching  hoftilities 
appeared.  The  Jacobins  were  far  from  fufpecting  that 
Sieyes  had  a  plot  ripe  for  execution,  which  was  to 
overwhelm  them  in  an  inftant.  They  were  even  in  fome 
meafure  laid  afleep  by  an  artful  fcene  of  feftivity,  in 
which  the  whole  members  of  the  Councils  were  indu- 
ced to  engage,  on  the  6th  of  November,  under  pretence 
of  doing  honour  to  the  arrival  of  Bonaparte.  On  the 
morning  of  the  9th,  one  of  the  committees  of  the  Coun- 
cil of  Ancients,  called  the  committee  of  Infpectors  of 
the  Hall,  prefented  a  report;  in  which  they  aflerted, 
that  the  country  was  in  danger,  and  propofed  to  ad- 
journ the  fitting  of  the  legiflature  to  St  Cloud,  a  village 
about  i\x  miles  from  Paris.  We  have  already  mention- 
ed, that  the  conftitution  entrufted  to  the  Council  of 
Ancients  the  power  of  fixing  the  refidence  of  the  legif- 
lative  bodies,  and  that  this  Council  could  in  no  other 
cafe  aiTiime  the  initiative,  or  propofe  any  law ;  their 
powers  of  legislation  being  otherwife  limited  to  the  un- 
conditional approbation  or  difapprobation  of  the  decrees 
pafled  by  the  Council  of  Five  Hundred.  The  Council 
of  Ancients  now  fuddenly  decreed,  that  both  Councils 
fhould  meet  next  day  at  St  Cloud.  As  the  Council  of 
Five  Hundred  had  no  conftitutional  right  to  difpute 
the  authority  of  this  decree,  and  as  the  ruling  party  in 
it  was  completely  taken  by  furprife,  its  members  filently 
fubmitted,  and  both  Councils  affembled  on  the  iothof 
November  at  the  place  appointed. 

The  Council  of  Five  Hundred  exhibited  a  fcene  of 
much  agitation.  They  received  a  letter  from  Legarde, 
Secretary  to  the  Directory,    ftating,    that  four  of  its 
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,|:nch     members  had  fent  refignations  of  their  offices,  and  that    tion  of  much  cordial  amity  between  the  parties.     Tip-     French 
■jilution  the  fifth  (Barras)  was  in  cuftody  by  order  of  General    poo  had  inherited  from  his  father  a  deep  fentiment  of  Revolution 
J99-       Bonaparte,  who  had  been  appointed  commander  of  their    hoftility  againft  the  growing  power  of  Britain  in  India.  v^Z^^ 
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guard  by  the  Council  of  Ancients.  While  the  Coun- 
cil were  deliberating,  Bonaparte  entered  the  hall,  at- 
tended by  about  twenty  officers  and  grenadiers.  He 
advanced  towards  the  chair,  where  his  brother  Lucien 
Bonaparte  fat  as  president.  Great  confufion  enfued  ; 
he  was  called  a  Cromwell,  a  Caefar,  an  ufurper.  The 
members  began  to  prefs  upon  him,  and  his  countryman 
Arena  attempted  to  ftab  him  with  a  dagger.  He  was 
refcued  by  his  military  efcort.  Lucien  Bonaparte  then 
left  the  chair,  and  caft  afide  the  badge  of  office  which 
he  wore  as  a  member  of  the  Council.     The  confufion 
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Though  he  fubmitted  on  the  occafion  now  mentioned 
to  the  neceffity  of  his  circumftances,  yet  he  only  waited 
a  more  fortunate  opportunity  to  endeavour  to  recover 
what  he  had  loft;  and  even,  if  poffible,  to  accomplilh 
the  favourite  object  of  all  his  enterprifes,  the  complete 
expujfion  of  the  Britifh  from  India.  At  a  former  pe- 
riod, almoft  the  whole  of  the  native  princes  of  this  vaft 
continent  had  entered  into  a  combination  againft  the 
power  of  Britain ;  but  their  defigns  had  been  defeated 
by  the  talents  and  exertions  of  Warren  Haftings,  Efq; 
The  afcendency  of  the  Britifh  government  in  this  quarter 
did  not  diminifh  ;  but  in  a  fhort  time  a  party  of  armed  was  now  fo  great,  that  no  fuch  combination  could  again 
men  rufhed  into  the  hall,  and  carried  off  Lucien  Bona-  be  formed,  and  Tippoo  felt  that  its  power  could  only  be 
parte.  A  tumultuous  debate  now  began  ;  in  which  it  fhaken  by  the  aid  of  an  European  army.  France  was 
was  propofed  that  Bonaparte  ihould  be  declared  an  out-  the  only  country  from  which  he  could  hope  to  obtain  an 
law.  The  debate  was  foon  terminated,  however.  The  adequate  force.  By  the  events  of  the  revolution,  how- 
doors  of  the  hall  were  once  more  burft  open.  Military  ever,  and  by  the  preffure  of  the  war  at  home,  the  rulers 
mufic  was  heard  ;  and  a  body  of  troops  proceeding  into  of  France  had  been  prevented  from  attending  to  diftant 
the  hall  in  full  array,  the  members  were  compelled  to  views  and  interefts.  Their  fettlements  in  India  had 
difperfe.  The  Council  of  Ancients,  in  the  mean  time,  been  feized  by  the  Britifh,  and  they  had  ceafed  to  re- 
fetting  afide  the  conftitution,  paffed  a  variety  of  de-  tain  any  poffeffions  beyond  the  Cape  of  Good  Hope, 
crees.  They  abolifhed  the  Directory,  and  appointed  excepting  the  iflands  of  Mauritius  and  Bourbon.  In 
in  its  ftead  an  Executive  Commiffion ;  to  confift  of  Bo-  the  year  1797,  Tippoo  refolved  to  endeavour  to  renew 
naparte,  Sieyes,  and  Roger  Ducos,  under  the  appella-  his  intercourfe  with  the  French  by  means  of  thefe  iflands. 
tion  of  Confuls.  They  adjourned  the  fittings  of  the  One  Repaud,  who  had  once  been  a  lieutenant  in  the 
legiflative  bodies  till  the  20th  of  February,  and  appoint-  French  navy,  and  had  refided  for  fome  time  at  Serin- 
ed  two  committees,  confifting  of  twenty-one  members,  gapatam,  had  milled  Tippoo  into  a  belief  that  the 
felecled  from  each  of  the  two  councils,  to  act  as  legifla-  French  had  a  great  force  at  the  Mauritius,  which  could 
tors  in  the  mean  time.  They  alfo  expelled  a  great  num-  immediately  be  fent  to  his  aid  in  cafe  of  a  war.  He 
ber  of  members  from  their  feats  in  the  councils.  therefore  fitted  out  a  fhip,  of  which  he  gave  the  com- 

Moft  of  the  members  of  the  Council  of  Five  Hun-  mand  to  Ripaud,  and  fent  two  perfons  in  it  as  his  mi- 
dred  returned  to  Paris,  after  having  been  driven  from  nifters,  with  powers  to  negociate  with  the  French  lead- 
their  hall  by  the  military  ;  but  a  part  of  them  remained  ers  at  the  Mauritius.  But,  at  the  fame  time,  to  avoid 
at  St  Cloud,  and,  on  the  evening  of  the  fame  day,  con-  exciting  the  fufpicions  of  the  Britifh  government  in  his 
firmed  all  the  decrees  of  the  Council  of  Ancients.  The  neighbourhood,  he  directed  his  meffengers  to  affume 
new  government  entered  upon  its  functions  at  Paris  on  the  character  of  merchants,  to  act  in  that  capacity  in 
the  following  day.  That  city  remained  tranquil,  and  public,  and  to  conduct  their  political  negociations  with 
the  public  funds  even  rofe  upon  the  occafion.  On  the  fecrecy.  They  arrived  at  the  Mauritius  towards  the 
17th  of  November  the  confuls  decreed  the  tranfportation  clofe  of  the  year  1797,  and  opened  their  propofals  to 
of  a  great  number  of  the  leading  Jacobins  and  zealous  Maiartic  the  governor,  for  an  alliance  between  Tippoo 
republicans  to  Guiana,  and  ordered  many  others  to  be  and  the  French  nation,  with  the  view  of  obtaining  the 
imprifoned;  but  thefe  decrees  were  fpeedily  recalled,  aid  of  an  European  army.  They  were  received  with 
and  affairs  went  on  as  quietly  as  if  nothing  unufual  had  great  joy,  and  veifels  were  inftantly  difpatched  to  France 
occurred.  to  communicate  their  propofals  to  the  Directory. 

While  Bonaparte  was  thus  obtaining  boundlefs  per-         In  the  mean  time,  Maiartic  the  governor  of  the  Mau- 
fonal  aggrandifement  in  Europe,  the  African  expedition    ritius,  from  folly,  from  treachery,  or  from  a  defire  to 
in  which  he  had  been  engaged  was  utterly  unfuccefsful    involve  Tippoo,  at  all  hazards,  in  a  quarrel  with  the 
in  all  its  objects.     The  circumftances  which  led  to  it,    Britifh,  took  a  ftep  which  ultimately  was  in  a  great 
fo  far  as  concerned  foreign  nations,  now  came  to  light,    meafure  the  means  of  defeating  the  plans,  and  accom-        39° 
and  were  fhortly  thefe :     Tippoo  Sultan,  the  fon  and    plifhing  the  ruin  of  that  prince.     On  the  30th  of  Ja-  **is  con- 
fuccefTor  of  the  celebrated  Hyder  Ally,  and  fovereign    nuary  1798,  he  publifhed  and  diftributed  a  proclama-  ^bThlf 
of  the  Myfore  country,  which  forms  a  part  cf  the  pe-    tion,  in  which  he  recited  the  whole  private  propofals  of  -q^J^ 
ninfula  of  India,  had  been  compelled  to  conclude  a    Tippoo,  and  invited  all  French  citizens  to  enlift  in  his 
treaty  of  peace  in  the  year   1792  with  the  Britifh  go-    fervice.     Copies  of  this  proclamation  were  fpeedily  con- 
vernor  general,  Lord  Cornwallis,  under  the  walls  of    veyed  by  different  veffels,  touching  at  the  Mauritius, 
Seringapatam  his  capital.     By  this  treaty  he  refigned    to  the  continent  of  India,  to  Britain,  and  to  all  quar- 
to the  invaders  a  part  of  his  territory,  and  agreed  to    ters  of  the  world.  '  Accordingly,  as  early  as  the  18th 
pay  a  large  fum  of  money.     He  was,  moreover,  under    of  June  1798,  the  fecret  committee  of  the  Court  of 
the  humiliating  neceffity  of  confenting  that  two  of  his    Directors  of  the  Eaft  India  Company  in  London  wrote 
fons  fhould  be  delivered  as  hoftages,  to  remain  with  the    to  their  governor  general  in  India,  requiring  him,  in 
Britifh  till  the  pecuniary  payments  could  be  completed,    confequence  of  this  proclamation,  to  watch  the  conduct 
A  war  thus  concluded  could  not  become  the  founda-    of  Tippoo,  and  even  to  engage  in  hoftilities,  if  the  mea- 
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French  fure  fhould  appear  neceffary.  Before  that  period,  how- 
Revoluti&n  ever,  the  government  in  India  had  been  alarmed,  by  the 
I799<  fame  means,  and  was  making  preparations  for  war. 
This,  however,  was  no  eafy  matter.  It  is  the  nature 
of  European  power,  in  thefe  countries,  gradually  to 
decline.  The  nature  of  the  climate,  the  view  of  re- 
turning home,  and  the  diftance  from  the  feat  of  govern- 
ment, fpeedily  introduce  a  relaxation  of  the  efforts  and 
the  vigilance  by  which  dominion  was  originally  acquir- 
ed. The  troops  require  to  be  continually  renewed  by 
levies  from  the  parent  country  ;  and  if  this  precaution 
is  negle&ed  for  a  very  fliort  time,  or  negligently  at- 
tended to,  they  become  unable  to  protect  the  extenfive 
territories  fuch  as  Britain  now  poffetfed  in  India.  When 
Lord  Mornington,  the  governor-general,  enquired  into 
the  ft  ate  of  the  Britiih  army  at  Madras,  and  whether 
he  might  hazard  an  oifenfive  war  againft  Tippoo  ;  he 
was  informed,  that  three,  if  not  fix  months  would  be 
neceffary  to  aifemble  the  fcattered  divifions  of  the  army, 
and  to  prepare  them  to  defend  their  own  territory.  It 
was  added,  that  fuch  was  the  feeble  ftate  of  the  Britiih 
forces  in  that  quarter,  that  it  might  even  be  unfitfe  to 
excite  fufpicion  in  Tippoo  by  military  preparations,  as 
he  might,  in  that  cafe,  ruin  them  by  a  hidden  attack. 
Lord  Mornington,  however,  refolved  to  encounter  every 
hazard,  and  ordered  immediate  and  active  preparations 
in  every  quarter. 

In  the  meanwhile,  Tippoo  did  not  truft  for  fuccefs 
to  the  aid  of  France  alone.  He  endeavoured  to  bring 
an  attack  upon  the  Britiih  and  their  allies,  or  fuhjects, 
in  India,  from  the  north-weft,  by  inviting  Zemaun 
Shah  to  invade  the  country.  This  prince  is  at  the 
head  of  a  formidable  kingdom,  made  up  of  provinces 
torn  from  both  Perfia  and  India.  It  was  founded  about 
fixty  years  ago  by  Ahmed  Khaun  Abdalla,  an  Affghan 
chief,  who  followed  Nadir  Shah  on  his  invafion  of  In- 
dia in  1739.  He  h'mfelf  afterwards  invaded  India  no 
let's  than  leven  times ;  and,  in  particular,  he  overthrew, 
with  dreadful  {laughter,  the  united  forces  of  the  Mah- 
ratta  empire,  in  the  year  1761,  on  the  plains  of  Pani- 
put.  He  was  fucceeded,  in  1773  by  his  fon  Timmur 
Shah,  who  died,  and  was  fucceeded  by  his  own  fon,  the 
prefent  prince.  The  dominions  of  Zemaun  Shah  ex- 
tend from  the  left  bank  of  the  river  Indus,  on  the  fea- 
coaft,  as  far  northward  as  the  latitude  of  Cafhmeer  ; 
and  from  eaft  to  weft  they  are  650  Englifh  miles  in 
length,  comprehending  the  provinces  of  Cabal,  Canda- 
har,  Peifhere,  Ghizni,  Gaur,  Sigiftan,  and  Korafun. 
He  ufually  keeps  in  pay  an  army  of  150,000  horfe, 
befides  infantry  to  garrifon  his  fortretfes.  In  expecta- 
tion of  direct  aid  from  France,  by  Bonaparte's  expedi- 
tion to  Egypt,  and  of  an  important  diverfion  to  be 
made  by  Zemaun  Shah,  Tippoo  endeavoured  to  remain 
quiet,  and  to  temporife  with  the  Britifh. 

Since  the  firft  victories  of  Lawrence  and  of  Clive, 
the  native  princes  of  India  have  been  eager  to  introduce 
the  European  art  of  war  among  their  fubjects.  For 
this  purpofe  they  retain  European  adventurers  to  com- 
mand and  difcipline  a  part  of  their  troops,  and  even  en- 
deavour to  form  a  guard  for  their  perfons  of  European 
foldiers.  The  Nizam,  a  prince  in  alliance  with  the 
Bririfh,  though  in  a  great  meafure  under  their  influ- 
ence, had  long  retained  around  his  perfon  a  confider- 
able  body  of  French,  and  of  troops  under  their  manage- 
ment.    Thefe,  under  the  command  of  one  Perou,  now 


poffefled  great  influence  at,  Hydrabad,  the  capital  of  French 
the  Nizam.  It  was  of  much  importance  that  thefe  Rev°lutioo 
mould  be  removed  out  of  the  way,  to  enable  the  Britifh  .  x799 
to  obtain  the  aid  of  this  prince  as  an  ally  in  the  ap^ 
proaching  conteft  with  Tippoo.  Lord  Mornington 
procured  this  object  to  be  accomplifhed  with  fo  much 
fuccefs,  that,  on  the  22d  of  October  1798,  the  French 
corps  under  Perou  was  furrounded  and  difarmed  with- 
out blood fhed,  and  a  Britifh  force  was  fubftituted  as  a 
guard  to  the  Nizam  in  its  Head.  The  military  prepa- 
rations being  in  a  confiderable  ftate  of  forwardnefs, 
Lord  Mornington  next  warned  Tippoo  Sultan,  in  a 
letter  dated  the  8th  of  November  1798,  of  his  having 
a  knowledge  of  his  hoftile  defigns  and  connection  with 
the  French.  He  alio  propoied  to  fend  an  ambaffador  General 
to  treat  about  the  means  of  reftoring  a  good  under-  Harris  a& 
ftanding  between  the  ftates.  Tippoo  avoided  return-  vapces  a 
ing  an  anfwer  till  the  18th  of  December,  and  then  gainft  h: 
merely  denied  the  accufation,  and  refufed  to  receive  the 
ambaffador.  On  the  9th  of  January  1799,  the  Britifh 
governor  again  urged  in  writing  that  the  ambaffador 
lhould  be  received.  No  anfwer  was  returned  for  a 
month  ;  and,  in  the  mean  time,  an  army  of  5000  men 
having  arrived  from  England,  orders  were  iffued  to  Ge- 
neral Harris  to  advance  at  the  head  of  the  Madras  ar- 
my againft  the  kingdom  of  Myfore.  Tippoo  now  of- 
fered to  receive  the  ambaffador,  providing  he  came 
without  an  attendance ;  but  this  conceffion  was  not  ac- 
counted fufficient,  and  the  army  advanced.  An  army 
from  Bombay  was,  at  the  fame  inftant,  advancing  on 
the  oppofite  fide  of  his  dominions.  A  part  of  Tip- 
poo's  forces  encountered  this  army  and  were  defeated; 
and  within  a  few  days  thereafter,  on  the  27th  of  March, 
the  reft  of  his  army  was  defeated  by  General  Harris. 
When  an  European  army  in  India  is  tolerably  numer- 
ous, the  detail  of  its  military  operations  againft  the  na- 
tives is  by  no  means  interefting  ;  for  the  inhabitants  of 
thefe  enfeebling  and  fertile  regions  can  never  be  made, 
by  any  kind  or  degree  of  difcipline,  to  poffefs  that 
moral  energy  which  enables  men  to  encounter  danger 
with  coolnefs  -and  felf-command.  They  can  rufh  on 
death  under  the  influence  of  rage  or  defpair,  but  they 
cannot  meet  the  hazard  of  it  with  calmnefs  and  recol- 
lection. It  is  fufficient  to  remark  that,  on  the  7th  of 
April,  General  Harris  fat  down  before  Seringapatam. 
On  the  9th,  Tippoo  fent  a  letter  to  this  officer,  alleging 
his  own  adherence  to  treaties,  and  enquiring  into  the 
caufe  of  the  war.  He  was  anfwered  by  a  reference  to 
Lord  Mornington's  letters.  On  the  20th  he  made 
another  attempt  to  negociate,  by  writing  to  General 
Harris,  requefting  him  to  nominate  commiffioners  to 
treat  of  a  peace.  In  anfwer  to  this  propcfal,  certain 
articles  were  fent  to  him  as  the  only  conditions  that 
would  be  granted.  By  thefe  he  was  required  to  fur- 
render  half  his  dominions,  to  pay  a  large  fum  of  money, 
to  admit  refidentambaffadors  from  the  Britifh  and  their 
allies,  to  renounce  all  connection  with  the  French,  and 
to  give  hoftages  for  the  fulfilment  of  thefe  ftipulations. 
On  the  28th  of  April  Tippoo  again  wrote  to  Ge- 
neral Harris,  requefting  leave  to  treat  by  ambaffadors ; 
but  his  propofal  was  retufed,  upon  the  footing  that  he 
was  already  in  poffefiion  of  the  only  terms  of  peace 
which  would  be  granted.  Could  Seringapatam  have 
held  out  for  little  more  than  a  fortnight  longer,  the  in- 
vading army  muft  have  retreated.  The  rainy  feafon  was 
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about  to  commence  ;  and,  by  fome  ftrange  effect  of  In  the  middle  of  the  month  of  December,  the  Con-     French 
negligence  or  treachery,  provifions  were  fo  deficient  in  fuls,  with  their  legiflative  committees,  produced  to  the  Revolution 
the  camp,  that  it  was  only  by  reducing  the  troops   to  public  their  plan  of  a  new  conftitution,  which  they  pre-  ^2^2^ 
half  allowance  that  they  could  be  made  to  laft  till  the  fented  to  the  primary  aflemblies,  and  which  is  faid  to        394 
icth  of  May.     On  the   30th  of  April,  the  befiegers  have  been  accepted  by   them   without  oppofition,   like  New  con- 
began  to  batter  the  walls  of  Seringapatam ;  and  a  breach  all  the  former  constitutions.     It  is  a  very  fingular  pro-  ftitution  of 
being  made,  the  city  was  taken  by  affault  on  the  4th  duction,  and  neither  admits  of  reprefentative   govern-  France- 
of  May.     One  o'clock  afternoon   had  been  chofen  for  ment,  nor  indeed  of  any  other  form  of  political  free- 
this  purpofe,  as  the  hotteft  hour  of  the  day,  and  confe-  dom.  Eighty  men,  who  eled  their  own  fucceffors,  pof- 
quently    th.e   time   when   it  would   be   leaft   expected,  fefs,  under  the  appellation  of  a  Confervative  Senate,   the 
Tippoo   was  in  his  palace  ;  but  on  being  informed  of  power  of  nominating  the  whole  legiflators  and  executive 
the  attack,  he  haftened  to  the  breach,  and  fell  undiftin-  rulers  of  the   ftate  ;  but   cannot   themfelves  hold   any 
guifhed  in  the  conflict.     His  treafures,  and  the  plunder  office  in  either  of  thefe  departments.      The  fovereignty 
of  the  city,   which  was  immenfe,   went  to  enrich   the  is  concentrated   in   one  man,  who,   under  the  title  of 
conquering  army,   after  deducing  a  fhare  for  the  Bri-  Chief  Conful,  holds  his  power  for   ten  years,  and  may 
tifh  government  and  Eaft  India  Company.     His  king-  be  re-elected.      The   whole   executive  authority  is  en- 
dom   immediately  fubmitted.     The  part  of  it  which  trufled  to  him,  and  he  enjoys  the  exclufive  privilege  of 
formed  the  ancient  kingdom  of  Myfore,  was  bellowed  propofing  new  laws.     He  is  affifted  by  two  other  con- 
upon  a  defcendantof  the  former  race  of  its  kings,  whom  fuls,  who  join  at  his  deliberations,  but  cannot  controul 
Hyder  Ally  had  deprived  of  the  fovereignty;  the  ad-  his  will.     The  legiflative  power  is  entrufted  to  two  af- 
ditional  territories  that  had  been  conquered  by  Hyder  femblies :  the  one,  confiding  of  100  members,  called  a 
Ally  were  divided  between  the  Britilh  and  their  allies,  Tribunate  ;  and  the  other,  of  a  Senate,  of  300  members, 
the  Nizam  and  the  Mahrattas.     The  family  of  Tippoo  When  a  law  is  propofed  by  the  Chief  Conful,   the  Tri. 
were  either  taken  in  the  capital,  or  voluntarily  furren-  bunate  may  debate  about  it,  but  have  no  vote,  in  its 
dered  themfelves  to  the  conquerors.     They  were  remo-  enactment.     The  Senate  votes  for  or  againft  its  enact- 
ved  from  that  part  of  the  country,  and  allowed  a  confi-  ment,  but  cannot   debate  about  it.     Neither   the  Con- 
derable  penfion.  fuls,  nor  the  members  of  the  legiflative  bodies,  nor  of 

In  the  mean  time,  Zernaun  Shah  had  actually  inva-  the  confervativefenate,  are  refponfible  for  their  conduct, 

ded  India  from  the  north-welt.      He  advanced  to  the  The  minifters  of  ftate,  however,  who  are  appointed  by 

vicinity  of  Delhi,  fpreading  terror  and  defolation  where-  the  Chief  Conful,  are  refponfible  for  the  meafures  they 

ever  he  came.      Had   the  French  army  in  Egypt  been  adopt. 

-able  to  detach  a  body  of  15,000  men  to  the  affiftance  The  people  in  the  primary  affemblies  elect  one-tenth 

of  Tippoo,  while  all  India  was  in  the  ftate  of  alarm  na-  of  their  number  as  candidates  for  inferior  offices ;  perfons 

turally  produced  by  the  approach  of  this  northern  in-  thus  chofen,  elect  one-tenth  of  themfelves  as  candidates 

vafion,  it  is  extremely  probable  that  the  Britifh  forces  for  higher  offices ;  and  thefe  again  elect  a  tenth  of  them- 

might  fpeedily  have  found  themfelves  deferted  by  every  felves  as  candidates  for  all  the  higheft  offices  of  the  ftate. 

ally,  and  funk  under  an  unequal  conteft.    But  the  actual  Out  of  this  laft  tenth  the  Confervative  Senate  rnuft  nomi- 

refult  was  very  difFerent.     Satisfied  with   the  plunder  nate  the  confuls,  legiflators,  and  members  of  their  own 

he   had  obtained,  Zemaun  Shah  foon  withdrew  ;  and  body.  But  this  laft  regulation  is  to  have  no  effect  till  the 

the  French  army  being  detained  in  Egypt  by   the  war  ninth  year  of  the  republic.     In  the  mean  time,  the  fame 

with  the  Turks,   and  by   the    want  of  veiTels   at   Suez  committees  that  framed  the  conftitution,  appointed  alfo 

wherewith  to  reach  India,  Tippoo  was  left  to  contend,  the  whole  perfons    who   were  to   exercife   the  govern- 

unaffifted,  againft  the  whole  power  of  Britain,  and  of  its  ment.      Bonaparte  was   appointed  Chief  Conful,   and 

allies  in  the  eaft.     By  the  conqueft  and  divifion  of  his  Cambaceres    and   Lebrun   fecond   and   third   Confuls. 

territory,  the  Biitifh  power  was  left  without  a  rival  in  Sieyes,  with  his  ufual  caution,  avoided  taking  any  active 

that  quarter  of  the  world,  and  railed  to  fuch  a  ftate  of  lhare  in  the  management  of  public  affairs,  and  was  ap- 

impofmg  fuperiority,  that  if  affairs  are  only  preferved  in  pointed,  or  appointed   himfelf,   a  member  of  his   own 

their  prefen-t  fituation,  by  periodical   fupplies  of  Euro-  Confervative  Senate  ;  the  whole  being  regarded  as  pro- 

pean  troops,  no  native  prince,  or  even   combination  of  duced  by  him.    As  a  gratuity  for  hisfervices,  the  Chief 

princes,  can  henceforth  bring  it  into   danger.     Thus,  Conful  and  his  legiflators  prefented  to  him  an  eftate  be- 

notwithftanding   the  vaft  military   efforts  made  by  the  longing  to  the  nation,  called  Crofne,  in  the  department 

people  of  France  during  this  revolutionary  war,  yet  all  of  Seine  and  Oife. 

foreigners  who  trufled  to  their  aid  were  ruined  by  pla.  Thus,  after  all   their  fanguinary  ftruggles   for  free-  ALfolute 

cing  confidence  in  them.     In   Italy,  Germany,   Swit.  dom,  did  the  fon  of  a  Corfican  drive  from  their  ftations  power  of 

zerland,    and    Holland,  the  rapacity    of  the   commif-  the  reprefentatives   of  the    French  nation,    and  aflume  Bonaparte;,, 

faries  of  the  French  government,  foon  rendered  odious  quiet  polTeffion  of  the  government  of  that  country,  with 

and  intolerable  the  prefence  of  thofe  armies  whofe  ar-  a  power  more   abfolute   than   ever  belonged   to  its  an- 

rival  had  been  eagerly  defired.     In  Ireland  and  in  In-  cient  monarchs.       The   eftablilhed    privileges   of  the 

dia,  the  promife  and  the  hope  of  affiftance  which  they  clergy,  the  nobles,  and  the  parliaments,  always  reftrain- 

were  never  able  to  beftow,  only  ferved  to  produce  pre-  ed,   in   fome  degree,    the    defpotifm  of   the    kings  of 

mature  hoftility,  and  to  encreafe  andeftablifh  the  power  France  ;  thefe  being  now  deftroyed,  the  will  of  Bona- 

of  the  Britifh  government.  parte  could  meet  with  no  controul.  Though  an  ufurper, 

But  to  return   to  the   domeftic   hiftory   of  France,  however,  he  has   not  hitherto  been  a  tyrant.     He  has 

which  has  now  become  only  an  hiftory  pf  the  ufurpation  rather  attempted  to  induce   the   French  nation   to  ac- 

of  Bonaparte.  quiefce  in  his  authority,  in  confequ.ence  of  the  mildnefs, 

with. 
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with  which  it  has  been  exercifed,  and  of  the  ability  and  re- 
putation  of  the  men  whom  he  has  employed  in  the  public 
fervice.  He  immediately  fent  propofals  for  negociating 
peace  to  the  different  powers  at  war  with  France. 
Great  Britain  refufed  to  liften  to  him  on  account  of 
the  probable  inftability  of  his  government,  and  Auftria 
appears  to  have  given  a  fimilar  refufal.  It  is  indeed 
difficult  to  believe  that  he  wifhed  his  propofals  to  be 
accepted.  They  were  not  addreffed  to  the  belligerent 
powers  in  the  aggregate,  but  to  each  individually,  as  if 
his  object  had  been  to  fow  diffenfion  and  miftruft  be- 
tween the  allies.  When  he  made  thefe  propofals,  he 
did  not  even  know  whether  the  people  of  France  would 
accept  of  the  conftitution  which  he  had  offered  them  ; 
and  he  had  taken  no  meafures  to  procure  a  repeal  of 
thofe  revolutionizing  decrees  which  were  the  immediate 
caufe  of  the  war  with  England. 

His  fituation  is,  in  the  mean  time,  attended  with 
great  difficulties.  The  want  both  of  an  hereditary 
title,  and  of  a  national  representation  as  the  bafis  of  his 
power,  renders  his  character  as  an  ufurper  fo  obvious, 
that  it  is  only  by  very  cautious  meafures  that  his  eleva- 
tion can  be  maintained.  If  he  is  either  unfuccefsful 
abroad,  or  compelled  to  prefs  the  people  for  money  at 
home,  there  is  little  doubt  that  his  fall  mull  follow. 
Even  independent  of  either  of  thefe  events,  it  is  a  pof- 
fible  cafe  that  the  violent  Jacobins  may  recover  their 
loft  energy,  and  by  force  or  fraud  deftroy  the  man  who 
has  baffled  all  their  projects.  From  the  royalifts  he  has 
lefs  to  fear  ;  for  the  men  of  ardent  Spirits  and  violent 
paffions  belonging  to  that  party,  from  whom  alone  great 
efforts  can  ever  be  expected,  were  early  tempted  to 
leave  the  country  by  the  hopes  held  out  to  them  by 
the  coalefced  powers,  which,  by  weakening,  has  hitherto 
prevented  their  party  from  becoming  of  much  import- 
ance in  the  interior  of  France. 

In  the  mean  time,  Bonaparte  has  been  fuccefsful  in 
fuppreffing  a  new  royalift  revolt  which  had  arifen  in 
La  Vendee,  and  has  made  great  exertions  to  begin  the 
campaign  with  vigour.  The  low  State  of  the  French 
finances,  however,  have  much  enfeebled  all  his  efforts 
towards  aflembling  very  numerous  armies.  The  army 
which  he  left  in  Egypt,  after  concluding  a  treaty  with 
the  Grand  Vizier,  by  the  terms  of  which  they  were  to 
be  landed  fafe  in  France,  have  feen  reafon  to  break  the 
truce  which  had  been  agreed  on.  Kleber  has  attacked 
and  completely  defeated  the  main  body  of  the  Turkifh 
army,  while  a  detachment  of  that  army  has  entered 
Cairo,  and  maSTacred,  it  is  faid,  every  Frenchman  found 
in  the  city,  not  fparing  the  members  of  the  National 
Inftitute.  The  probable  confequence  of  this  is,  that  no 
part  of  the  army  of  Egypt  will  ever  return  to  Europe. 

War  has  been  recommenced  between  the  Auftrians 
and  France,  both  in  Switzerland  and  in  Swabia,  and 
carried  on  with  great  vigour.  MafTena,  aftergiving  com- 
plete proofs  of  confummate  (kill,  and  the  mod  undaunt- 
ed valour,  has  been  for  fome  time  blocked  up  in  Genoa; 
and  unlefs  he  has  been  relieved  by  the  vigorous  exer- 
tions of  the  Chief  Conful,  he  muft  before  this  period 
(June  the  12th)  have  furrendered  to  the  Auftrian  Ge- 
neral Melas.  The  affairs  of  the  French  in  that  quarter 
feem  indeed  to  be  defperate  ;  but  in  Germany  they  have 
hitherto  been  fuccefsful.  Moreau  has  diSplaycd  his 
wonted  abilities,  and  the  gallant  Kray  has  retreated  be- 
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fore  him,  whether  from  neceffity  or  to  draw  him  into    French 
inextricable  difficulties,  a  very  fhort  time  will  evince.      Revolution    L 
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Since  the  above  article  was  written,  Moreau  having 
driven  the  Auftrian  army  almoft  to  the  gates  of  Vienna, 
the  capture  of  that  capital  has  only  been  prevented  by 
a  peace  with  the  Emperor.  Egypt  has  been  retaken 
by  the  Britifh  in  conjunction  with  the  Turks,  the  French 
troops,  agreeable  to  capitulation  fent  home,  and  pre- 
liminaries of  peace  figned  between  Great  Britain  and 
France.  Thefe  events  however  are  fo  recent  that  the  par- 
ticulars cannot  be  given  in  fuch  a  work  as  this,  but 
although  the  French  at  the  clofe  of  the  revolution  ap- 
pear to  be  as  far  from  the  poiTeffion  of  political  liberty 
as  at  its  commencement,  yet  the  clofe  of  fuch  a  fangui- 
nary  conteft  muft  be  a  great  relief  to  the  nations  en- 
gaged in  it.  The  effects  of  the  war  remain  to  be  unfold- 
ed in  future. 

We  cannot,  however  difmifs  the  momentous  fubject 
without  correcting  fome  errors  into  which  we  fell  in  the 
account  of  the  rife  and  progrefs  of  this  revolution  which 
was  publifhed  in  the  Encyclopaedia.  We  do  not  confider  Error's  ui 
thefe  errors  as  difgraceful  to  ourfelves ;  for  in  the  midft  the  former 
of  commotions  which  have  convulfed  all  Europe,  it  is  part  of  the 
hardly  poffible  to  arrive  at  the  truth.  When  time  fhall  art^  c°r« 
have  cooled  the  paffions  of  men,  and  annihilated  the 
parties  which  now  divide  the  nation,  the  calm  voice  of 
Truth  may  be  every  where  heard  ;  but  when  the  article 
referred  to  was  written,  the  ears  of  every  man  was  ftun- 
ned  v/ith  the  clamour  of  faction. 

So  fenfible  of  this  are  the  editors  of  the  only  impar- 
tial periodical  hiftory*  which  we  have,   that  they  ven-  *  Old  An- 
ture  not  to  publifh  their  volumes  till  Several  years  have  nal  Reg- 
elapfed  from  the  era  of  the  transactions  which  thefe  vo-fter' 
lumes  record  ;  whilft  their  rivals — the  panders  of  fac- 
tion— feize  the  earlieft  opportunities  of  obtruding  their 
partial  ftatementsandfaifereafonings  onthepublicmind. 

It  cannot  be  fuppofed  that  one  or  two  men,  fuperin- 
tending  the  publication  of  a  work  fo  extenfive,  and 
treating  of  Subjects  fo  various,  as  ours,  have  leifure  or 
opportunity  to  examine,  with  much  attention  the  cor- 
respondence of  ambaffadors,  or  to  expifcate  truth  from 
the  contradictory  publications  of  the  day.  We  are 
therefore  obliged  to  draw  our  materials  from  fuch  works 
as  profefs  to  give  a  fummary,  but  impartial,  detail  of 
what  is  acting  on  the  theatre  of  the  world ;  and  by 
thefe  works  we  have  often  been  mifled.  For  the  firft 
error,  however,  which  we  fhall  notice  in  our  former  ac- 
count of  the  rife  of  the  revolution,  we  cannot  plead  even 
this  excufe.  We  ought  to  have  known,  that  the  French 
clergy  and  French  nobleffe  were  not  exempted  from 
the  payment  of  taxes ;  and,  of  courfe,  we  ought  not  to 
have  affigned  fuch  exemption  as  one  of  the  caufes  of 
the  Revolution.    See  that  article,  Encycl.  n°  8.  and  9, 

By  a  writer,  to  whofe  patriotic  exertions  this  coun-  Firfterro: 
try  is  deeply  indebted,  it  has  been  proved,  with  a  force 
of  argument  which  precludes  all  poffibility  of  reply, 
that  the  exemption  from  taxes  fo  loudly  complained  of 
was  very  trifling,  that  it  was  not  confined  to  the  nobi- 
lity and  clergy,  and  that  it  did  not  extend  over  the 
whole  kingdom  of  France.  "  The  v'mgtiemes,  which 
may  be  confidered  as  an  impod  merely  territorial,  was 
paid  alike  by  the  nobility  and  the  tlers-etat.     A  great 

part 
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part  of  the  clergy  was  indeed  exempted ;  but  their  con-    as  a  grievance,  efpecially  fince  married  men  were  ex-     French 
tributions   under  a  different  form,  conftituted  an  ample    empted  from  the  fervice.     The  nobility,  too,  were  ex-  Revolutie 
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<**">'?•'  equivalent.  The  duties  upon  the  different  articles  of  empted  from  the  rifle  of  being  drawn,  for  the  bed  of  all 
confumption  were  of  courfe  paid  by  all  the  confumers,  reafons — becaufe  mod  of  them  had  commiffions  in  the 
except  that  in  the  pays  d'etat,  fuch  as  Artois  and  Brit-  regulars,  and  becaufe  fuch  as  had  not  were  engaged  in 
tany ;  the  two  firft  orders  were  exempted  from  paying  profeflions,  which  rendered  it  impoffible  for  them  to 
the  tax  upon  liquors.  But  thefe  exemptions  cannot  ferve  in  the  militia.  In  France,  as  elfe where,  the  pea- 
be  deemed  very  important,  when  it  is  known,  that  in  fants  would  no  doubt  be  averfe  from  this  fervice,  and 
the  province  of  Artois  they  did  not  exceed  800  guineas  might  look  perhaps  with  an  anxious  eye  to  the  fuppo- 
annually,  even  including  the  exemptions  enjoyed  by  the  fed  immunities  of  their  privileged  fuperiors :  but  if 
privileged  members  of  the  tiers-etat."  The  Britifh  of-  mirth,  good  humour,  and  focial  eafe,  may  be  confider- 
ficers  ferving  on  board  fhips  of  war  are  exempted  from  ed  as  fymptoms  of  felicity  and  content,  thefe  men  fure- 
the  taxes  paid  by  the  other  members  of  the  date  on  ly  were  not  miferable ;  for  thefe  fymptoms  never  ap- 
wine ;  and  we  believe  no  good  fubject  has  ever  mur-  peared  in  any  people  fo  ftrong  as  among  the  French 
mured  at  that  exemption.  The  French  nobility  were  peafants.  They  were  indeed  liable  to  be  called  out  by 
fubject  to  the  poll-tax.  the  intendants  of  the  provinces  to  work  a  certain  nura- 
"  Of  the  tellies,  the  impod  from  which  it  has  been  ber  of  days  every  year  on  the  public  roads  ;  but  to  this 
falfely  afferted  that  the  nobility  and  clergy  enjoyed  a  fpecies  of  oppreffion,  if  fuch  it  mud  be  called,  the 
total  exemption,  there  were  two  fpecies  ;  the  one  per-  Scotch  peafants  are  liable,  and  were  (till  more  fo  than 
final,  the  other  real.  In  one  part  of  the  kingdom,  the  at  prefent,  during  that  period  when  our  parliamentary 
right  of  exemption  was  annexed  to  the  property  ;  in  orators  declare  that  the  inhabitants  of  Britain  enjoyed 
the  other,  to  the  quality  of  the  proprietor.  In  the  as  much  freedom  as  is  confident  with  the  public  tran- 
firft  cafe,  the  privilege  was  enjoyed  by  every  clafs  of  quillity.  It  ought  to  be  remembered,  too,  that  Louis 
perfons,  by  the  tenants  as  well  as  the  proprietor  of  a  XVI.  whofe  higheft  gratification  feems  to  have  confift- 
fief  •  whilft  the  o-entleman,  whofe  eftate  was  holden  by  ed  in  contributing  to  the  eafe  and  welfare  of  his  fub- 
a  different  tenure,  was  obliged  to  pay  the  tax.  In  jecls,  thought  he  faw  the  necefiity  of  abolifhing  the 
thofe  provinces  where  the  other  cuftom  obtained,  the  cuftom  of  the  corvee,  and  had  made  confiderable  ad- 
exemption  was  confined  to  a  certain  extent  of  property,  vances  towards  the  accomplifhment  of  that  object  fume 
and  to  that  only  while  it  continued  in  the  actual  occu-  years  before  the  commencement  of  the  revolution, 
pation  of  the  privileged  perfon  ;  but  as  it  very  feldom  That  the  French  monarch  was  defpotic  ;  that  no  TheFrench 
happened  that  the  French  nobility  kept  any  land  in  man  in  the  kingdom  was  fafe ;  that  nothing  was  un  monarch 
their  own  hands,  and  as  the  tax  payable  by  the  farmers  known  to  the  jealous  inquifition  of  the  police;  and  that  notdefno- 
was  of  courfe  deducted  from  the  rent,  the  tellies  was,  every  man  was  liable,  when  he  leaft  expected  it,  to  be  tic* 
in  this  cafe,  ultimately  paid  by  the  landlord.  The  fame  feized  by  lettres  de  cachet,  and  (hut  up  in  the  gloomy 
obfervations  apply,  with  dill  greater  force,  to  the  clergy,  chambers  of  the  Baftile — has  long  been  common  lan- 
who  always  let  their  eftates."  guage  in  England,  and  language  which  we  muft  con-  . 

In  a  word,  it  appears  from  a  formal  declaration  made  fefs  that  we  have  adopted  (Revolution,  n°  12.)  with- 

by  M.  Necker  to  the  Conftituent  Affembly,   that  all  out  due  limitations.     The  French  government  was  cer- 

the  pecuniary  exemptions   enjoyed   by  the   privileged  tainly  not  fo  free  as  that  of  Britain  ;  but  he  who  under- 

■claffes  did  not  exceed  L. 292,000;  that  the  exemptions  flood  it  better  than  we  do,  and  whofe  writings  betray 

appertaining  to  the  privileged  perfons  of  the  tiers-etat  no  attachment  to  arbitrary  power,  exprefsjy  diHinguifb.es 

amounted  to  one  half  of  that  fum  ;  and  the  droits  de  between  it  and  defpotifm.       "  If  (fays  Montefquieu) 

controle,  or  duty  impofed  upon  public  deeds,  and  the  France  has,  for  two  or  three  centuries  paft,  inceffantly 

high  capitation  tax  (proportioned  to  their  rank),  paid  augmented  her  power,  fuch  augmentation  muft  not  be 

by  the  nobility  and  clergy,  made  ample  amends  to  the  afcribed  to  fortune,  hut  to  the  excellence  of  her  laivs-f."  f  DeT  Ef- 

revenue  for  the  partial  exemptions  which  they  enjoyed  This,  furely,  is  not  the  language  of  a  man  who  thought  pritdes^ 

from  other  taxes.      So  far  indeed  were  the  tiers-etat  himfelf  governed  by  an  arbitrary  tyrant  whofe  caprice  Loix,^lV' 

from  murmuring  at  the  exemptions  of  the  privileged  is  the  law  ;  nor  will  it  be  faid  to  be  the  language  of  one  %°'  c*  2°' 

orders,  that,  previous  to  the  illuminifm  of  the  18th  cen-  who  was  either  afraid  to  fpeak  the  truth  or  not  mader 

tury,  they  displayed,  at  every  convention  of  the  dates-  of  his  fubject. 

general,  the  greated  anxiety  to  maintain  the  rights  of        The  inflections  of  all  the  different  orders  to  their  No  change 

the  nobility  and  clergy;  and  humbly  fupplicated  their  reprefentatives,  before  the  fatal  meeting  of  the  States  of  the  old 

fovereign  to  differ  no  invafion  thereof,  but  to  refpect  General  under  the  unfortunate  Louis,  are  drawn  up  in  C0Ilftitu- 

{;*/-   their  franchifes  and  immunities.*  language  fimilar  to  that  of  this  illuttrious  magiftrate,  *lon  ^ifhed 

.titer      "We  muft  likewife  acknowledge,  that  in  n°  1 1.  of  our  and  fumifh  a  complete  proof  that  they  knew  themfelves  Je\{  pe°" 

larl   article  Revolution,  we  have  drawn  a  very  overcharg-  to  be  fafe  under  the  government  of  their  monarch s.  France. 

ierl    ed  picture  of  the  naileries  and  oppreffion  of  the  French  "  The  conftitution  of  the  date  (fay  the  clergy)  refults 

j    '  peafants  under  the  old  government.      It  is  indeed  true,  from    the  fundamental  laws,    by  which   the  refpective 

that  they  were  obliged  to  ferve  in  the  militia,  the  eda-  rights  of  the  king  and  of  the  nation  are  afcerta'med,  and 

blifhment  of  which  was  conducted  in  France  nearly  on  from  which  not  the'  fmalled  deviation  can  be  made, 

the  fame  principles  as  it  is  in  England.      The  men  The   firft   of  thefe  laws   is,    that  the  government  of 

were  called  out  by  ballot  only  for  a  few  days  in  the  France  is  purely  monarchical.     The  nation  mud  pre- 

year  during  peace,  when  they  received  regular  pay ;  ferve  inviolate  the  form  of  its  government,  which  it  ac- 

but  if  a  militia  forms  the  bed  conftitutional  defence  of  knowledges  to  be  a.  pure  monarchy  regulated  by  the  laws  ; 

a  ftate,  this  furely  ought  not  to  have  been  confidered  and  fuch  it  will  have  it  to  remain." 

Suppl.  Vol.  III.  L  On 
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On  the  28th  of  November  1788,  In  a  general  com-  ing  the  truth  were  fuch  as  no  man  will  call  in  queftion.    French 
mittee  of  the  nobles  affembled  at  Verfailles,  the  Prince         In  our  account  of  the  opening  of  the  States  General,  Revolution 

of  Conti  delivered  a  note  to  the  prefident,  which  was  we  have  expreffed  too  much  deference  to  the  character  ^^ 

fanclioned  by  the  concurrence  of   mod  of  the  other  of  M.  Necker.     To  that  man's  irrefolute,  if  not  treach-  Blunder 

princes  of  the  blood,  and  was  fuppofed  to  fpeak  the  erous,  conduct,  may,  with  truth,  be  attributed  all  the  Necker, 

general  fenfe  of  the  nobility ;  in  which  it  was  infifted,  fubfequent  miferies  of  France.     It  was  about  the  mode 

that  the  prescription  of  all  new  systems   was  necejfary  of  verifying  their  powers  that  the  three  orders  of  the 

to  infure  the  ftability  of  the  throne,  of  the  lanvs,  and  of  ftate  firft  differed  ;  but  that  mode  fhould  have  been  de- 

ordir ;  and  that  the  conftitution,  with  the  ancient  forms,  fined  by  the  miniftry  in  the  letters  fent  to  the  different 

fhould  be  preferved  entire.       In  their  instructions  to  bailiwicks  for  the  convention  of  the  ftates.     Even  this 

their  reprefentatives,  they  infift  that  it  fhall  be  exprefs-  omifiion  might  have  been  repaired  after  the  arrival  of 

ly  and  folemnly  proclaimed,  that  the  conftitution  of  the  the  deputies  at  Verfailles;  for  none  of  them  fhould  have 

French  empire  is  fuch,  that  its  government  is,  and  muft  been  admitted  into  the  hall  of  the  ftates,  far  lefs  fhould 

remain,  monarchical ;  that  the  king,  as  fupreme  chief  the  king  have  met  them  there,  till  the  Council  had  been 

of  the  French,  is  only  fubordinate  to  the  fundamental  fatisfied  of  their  being  duly  elected.     Had  either  of 

law  of  the  kingdom,  according  to  which  the  confticu-  thefe  cautions  been  obferved,  the  tiers-etat  never  could 

tion  muft  be  eftablifned  on  the  facred  and  immutable  have  got  the  afcendant  over  the  other  two  orders,  and 

principles  of  monarchy,  tempered  by  the  laws  ;  and  this  the  bufinefs  of  the  nation  would  have  been  conducted 

form  of  government  cannot  be  replaced  by  any  other  as  formerly  in  three  different  chambers.     M.  Necker's 

conftitution.  rejection  of  Mirabeau's  advances  fhewed  him  to  be  very 

"  Let  our  deputies  (fays  the  third  eftate),   before  ill  qualified  to  conduct  the  helm  of  affairs  at  fuch  a  cri- 

they  attend   to   any  other   object,    affile,   hi   giving    to  fis ;  and  his  abfenting  himfelf  from  the  royal  feffion,  a 

France  a  truly  monarchical  conftitution,   which  muft  meafure  which  he  had  advifed,  betrayed  the  utmoft  in- 

invariably  fix  the  rights  of  the  king  and  of  the  nation,  gratitude  to  his  gracious  matter. 

Let  it  be  declared,  that  the  monarchical  is  the  only         In  our  account  of  the  royal  feffion,  we  were  led  into 

form  of  government  admiffible  in  France;  and  that  in  a  miftake,  which  calls  loudly  for  correction.     The  cir- 

the  king  alone,  as  chief  of  the  nation,  is  vefted  the  power  cumftances  of  that  feffion  were  very  different  from  what 

of  governing  according  to  the  laws."      Is  this  the  Ian-  they  appeared  to  us  when  we  wrote  n°  24.  and  25.  of 

guage  of  men  groaning  under  the  iron  rod  of  defpot-  the  article  Revolution.     The  royal  feffion  was  pro-  R    4? 

ifm,  or  wilhing  to  reduce  the  power  of  the  crown  ?  claimed  in  confequence  of  the  violent  ufurpations  of  the  Seffion, 

Even  after  the  power  of  the  crown  was  almoft  anni-  tiers-etat,  and  the  irreconcilable   differences  which  fub- 

hilated,  and  the  order  of  nobility  done  away,  fo  far  filled  between  that  body  and  the  two  higher  orders; 

were  thefe  innovations  from  being  acceptable  to  the  en-  and  fo  far  is  it  from  being  true  that  the  prefident  and 

lightened  part  of  the  French  nation,  that  in  many  de-  members  of  the  third  eftate  found  their  hall  unexpectedly 

paitments  of  the  kingdom  they  excited  open  infurrec-  furrounded  by  a  detachment  of  guards,  that  their  fit- 

tions,  whilft  the  members  of  all  the  provincial  parlia-  tings  were  only  fufpended,  for  the  beft  of  all  reafons, 

ments  oppofed  them  with  unanfwerable  arguments  fur-  with  thole  of  the  other  orders.     To  be  convinced  of 

nifhed  by  the  law.     The  chamber  of  vacation  of  the  this,  we  need  but  to  attend  to  the  following  proclamation 

parliament  of  Touloufe,  in  particular,  protefted  againft  which  was  made  by  the  heralds,  on  the  20th  of  June, 

the  proceedings  of  the  States  General,  becaufe  the  de-  between  feven  and  eight  o'clock  in  the  morning,  in  the 

puties,  who  were  empowered  only  to  put  an  end  to  the  ftieets  and  crofs  ways  of  Verfailles : 
ruinous  ftate  of  the  finances,  could  not  change  the  con-        "  June  20th.     (By  order  of  the  King.)     The  King 

ftitution  of  the  ftate  without  violating  their  inftruclions,  having  refolved  to  hold  a  royal  fitting  in  the  States 

and  the  faith  fworn  to  their  constituents.*  General,  on  Monday  next  the  22d  of  June,  the  prepa- 

That  lettres  de  cachet  were  liable  to  abufe,  and  that  rations  to  be  made  in  the  three  halls  ufed  by  the  affem- 

occafionally  they  were  grofsly  abufed,  is  certain.     The  blies  of  the  orders,  make  it  neceffary  that  thofe  affem- 

ufe  of  them  ought  therefore  to  have  been  either  annul-  blies  fhould  be  fufpended  until   after  the  faid  fitting, 

led,  or,  which  would  have  been  infinitely  better,  fob-  Fits  Majefty  will  give  notice,  by  another  proclamation, 

jecled  to  fuch  rules  as  fhould  prevent  all  danger  from  of  the  hour  of  his  going  to  the  Affembly  of  the  States 

them  to  the  real  liberties  of  the  people  ;  for  the  govern-  on  Monday." 

ment  would  be  of  no  ufe  whatever  which  fhould  poffefs        M.  Bailly,   the  prefident  of  the  tiers-etat,  had  been 

no  power  capable  of  being  abufed  by  defpotifm.     Yet  made  acquainted  with  the  object  of  this  proclamation, 

after  all  the  noife  that  has  been  made  about  lettres  de  by  a  private  letter  which  was  fent  to  him  by  the  Mar- 

cachet,  it  is  but  juftice  to  obferve,  that  in  the  towers  of  quis  de  Breze  at  feven1  o'clock  in  the  morning  ;  and  to 

the  Baftile,  when  it  was  taken  by  the  mob,  were  found  which  he  replied,  "  that  having  received  no  orders  from 

no  more  than  feven  prifoners;  of  whom  four  were  con-  the  King,  and  the  affembly  having  been  announced  for 

fined  for  forgery ;  one  was  confined  at  the  requeft  of  eight  o'clock,  he  fhould  attend  where  his   duty  called 

his  family  on  charges  of  the  moftferious  nature;  and  two  him." 

were  fo  deranged  that  they  were  fent  next  day,  by  thofe        He  repaired,  accompanied  by  a  great  number  of  the 

philanthropifts  who  had  taken  them  out  of  comfortable  members  of  the  tiers-etat,  to  the  door  of  the  hall  of 

chambers,  to  the  mad  houfe  !    That  the  chambers  of  the  States,  demanded  admiffion  ;  and  on  being  refufed 

the  Baftile  were  as  comfortable  as  the  chambers  of  a  by  the  officer  on  guard,  according  to  his  orders,  with 

prifon  could  be,  we  are  affured  by  M.  Bertrand  de  which  he  acquainted  him,  he  declared  that  he  protefted 

Moleville,  who  can  be  under  no  inducement  to  deceive  againft  fuch  orders,  and  that  he  fhould  give  a  report  of 

the  Britifh  public,  and  whofe  opportunities  of  difcover-  them  to  the  Affembly.      To  do  this  he  had  not  far  to 
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go,   as  three  fourths  of  the  deputies  of  the  tiers-etat  "  A  detachment  of  the  Royal  Allemand,  fent  to  dif- 

|ion  were  already   collected  round  him,  or  in  the   avenue  perfe  the  mob  which  was  patroling  the  flreets  in  pro- 

"'  leading  to  the  palace.     There  it  was  that,  furrounded  ceflion  with  the  bulls  of  Necker  and  the  infamous  Or- 

by  an  immenfe  crowd  of  people,  they  declaimed  in  the  leans,  received  a  volley  from  the  French  guards  as  they 

of  mod  violent  manner  againft  this  pretended  aft  of  defpo-  were   patting  their  quarters  on   the  Chaujee  d'  Antin, 

tifm.  "The  National  Aflembly  is  to  be  difFolve-d  (faid  flopped  to  return  it,  and  continued  their  march  without 

they,}  and  the  country  to  be  plunged  into  the  horrors  quickening  their  pace.     There  v/ere  fome  foldiers  kill- 

of  a  civil  war.     Want  reigns  every  where  ;  every  where  ed  and  wounded  on  both  fides,   but  fewer  of  the  re- 

the  people  fee  famine  flaring  them  in  the  face.     This  giment  of  Royal  Allemand  than  on  that  of  the  French 

we  were  about  to  put  an  end  to,  by   rending   the  veil  guards. 

which  covers  the  manoeuvres  of  the  monopolifls,  the  "  The  detachment  marched  to  the  Place  Louis  XV. 
enoroffers,  and  the  whole  tribe  of  mifcreants.  The  and  there  found  a  body  of  dragoons  who  had  been  dif- 
Louifes  XI.  and  XIII.  the  Richelieus,  the  Mazarins,  perfmg  the  proceffion.  The  two  bulls  were  broken  to 
the  Briennes,  attacked  with  their  defpotifm  only  indi-  pieces ;  and  the  populace  in  their  fright  taking  refuge 
viduals  or  fmall  bodies  ;  but  here  it  is  the  whole  nation  in  the  garden  of  the  Thuilleries,  the  Prince  de  Lam- 
that  is  made  the  fport  of  the  whims  of  a  defpotic  mi-  befc  purfued  them  thither,  at  the  head  of  the  detach- 
niflry.  "Let  us  meet  upon  the  Place  d' Amies  (faid  ment  of  Royal  Allemand,  according  to  the  orders  which 
one  of  thofe  orators)  ;  there  we  fhall  recal  fome  ot  the  he  received.  This  fmall  troop  coming  up  to  the  head 
noblefl  days  of  our  hiflory,  the  National  AJfemblies  of  of  the  Pont-tournant  (or  turning  bridge),  at  the  extre- 
mefield  of  May."  "  Let  us  aflemble  in  the  gallery  of  mity  of  the  garden,  found  a  kind  of  barricade,  haflily 
the  palace  (faid  another  ;)  there  we  fhall  prefent  a  new  formed  by  chairs  heaped  upon  one  another  :  while  they 
fight,  by  fpeaking  the  language  of  liberty,  in  that  cor-  were  removing  this  obflacle,  they  received  a  fhower  of 
rupt  hall,  where  a  little  while  fince  the  head  of  him  ftones,  broken  chairs,  and  bottles,  from  the  two  ter- 
who  fhould  have  uttered  that  facred  word  would  have  races,  between  which  the  Prince  de  Lambefc  drew  up 
been  devoted  to  the  executioner. — "  No,  no  (faid  a  his  troop,  keeping  conflantly  at  their  head.  Some 
third,)  let  us  go  to  Marli,  and  hold  our  fitting  on  the  guns  and  piflols  were  difcharged  at  them,  which  did  no 
Terrace  : — let  the  King  hear  us  ;  he  will  come  from  his  hurt  ;  but  feveral  of  the  troopers  were  much  bruifed  by 
palace,  and  will  have  nothing  more  to  do  than  to  place  the  things  that  had  been  thrown  at  them,  and  an  officer 
bimfelf  in  the  midft  of  his  people  to  hold  the  royal  fit-  was  feverely  wounded  by  a  flone. 
ting."  "  The  Prince  de  Lambefc,  keeping  at  fix  paces  from 

At  the  conclufion  of  thefe  declamations,  the  fole  ob-  the  bridge,  oppofed  only  a  fleady  front  to  the  aggref- 
ject  of  which  was  to  alarm  and  exafperate  the  people,  fions  of  the  populace.  Seeing  that  this  pofl  became 
the  AfTembly  decided  upon  transferring  their  fitting  to  untenable,  and  that  it  was  impoffible  for  him  any  longer 
the  Tennis-court,  in  the  flreet  called  Rue  du  Vieux  Ver-  to  reflrain  his  troopers  from  repelling  force  by  force, 
failles.  There  M.  Bailly  read  the  letter  which  he  had  he  gave  the  order  for  retreating  out  of  the  garden.  At 
received  from  M.  de  Breze,  and  his  anfvver  to  it ;  which  the  fame  inftant  a  cry  was  heard  from  all  fides  of,  turn 
he  had  fcarcely  done,  when  a  fecond  letter  from  M.  de  the  bridge,  turn  the  bridge  ;  and  fome  perfons,  in  confe- 
Breze  wa^  put  into  his  hands,  the  contents  of  which  quence,  ran  and  began  to  do  it.  The  Prince  de  Lam- 
were  as  follows:  befc,  juftly  fearing  that  a  mofl  bloody  carnage  would 

"  It  was  by  the  King's   pofitive  order,    Sir,  that   I  be  the  inevitable  confequence  of  it,  ordered  fome  piflols 

did  myfelt  the  honour  of  writing  to  you  this  morning,  to  be  fired  in  the  air  towards  the  bridge,   to  awe  thofe 

to  acquaint  you  that,  his  Majefly  purpofing  to  hold  a  who  were   flriving  to  turn  it.     As   the  report  of  this 

royal  fitting  on  Monday,  and  fome  preparations  being  volley  did  not  deter  them,  he  rode  up  himfelf,  and  with 

requifite  in  the  three  halls  of  the    Affemblies  of  the  or-  his  fabre  flruck  one  of  thofe  who  were  working  hardefl. 

ders,  it  was  his  intention  that  no  perfon  fhould  be  ad-  The  man  ran  off;  and  the  Prince  pafling  the  bridge 

mitted  into  them,  and  that  the  fittings   lhould  be  fuf-  with  his  detachment   into  the  Place  Louis  XV.  drew 

pended  till  after  that  to  be  held  by  his  Majelly."  up  near  the  Statue,  and  being  foon  joined  by  the  Swifs 

In  this  there  was  fureiy   no  marked  difrefpecT  to  the  regiment  of  Chateauvieux,  took  his  pofl  with  this  force 

reprefcntatives  of  the  people  ;  but  fuch    notions  were  near   the  Garde-meuble,  where  he  remained  fome  time, 

countenanced  by  M.  Necker,  who  appears  indeed,  on  having  placed  the  infantry  before  him.  At  ten  at  night 

this  occafion,  to  have  been  in  clofe  compatt  with  the  part  of  the  troops  were  difmiffed  to  their  quarters,  and 

leaders  of  the  mob.     The  popular  violence  that  was  the  reft  fent  to  Verfailles."     Thefe  facts  being  all  judi- 

empioyed  to  compel  the  majority  of  the  clergy  to  join  cially  confirmed,  prove  how  much  the  Prince  de  Lam- 

the  tiers-etat    is    well    known  :  and    we    have,  in    Ber-  befc's  conducl   was   calumniated  by   thofe  journalifls 

trand's  Annals  of  the  Re-volution,  what  amounts  to  evi-  whofe  detail  we  rafhly  adopted. 

dence  almoft  legal,   and  quite  fufficient  to  enforce  con-  In  our  account  of  the  taking  of  the  Baflile,  mifled 

viction,  that  Necker  directed  that  violence.  by  our  treacherous   guides,  the  journalifls,  we  have 

In  our  account  of  the,  commotions  which  were  ex-  greatly  magnified  the  military  (kill  and  prowefs  of  the 

cited  in  Paris  on  the  firfl  difmiffion  of  that  minifler  and  affailants.     That  celebrated  fortrefs  was  defended  by  a 

his  banifhment  from  the  kingdom,  we  have  been  led  by  garrifon  confifling'of  no  more  than  1 14  men,  of  whom 

our  democratic  journalifls  to  give  circulation  to  a  grofs  82  were  invalids.     It  was  attacked  by  30,000  men  and 

calumny  pubhfhed  by  them  againft  the  Prince  de  Lam-  women,  armed  with  mufkets  and  pike,  and  furnifhed 

befc.     (See  Revolution,  n°  36  and  37.)     The  truth,  with  a  train  of  artillery  which  they  had  found  at  the 

which  is  fo  much  difguifed  in  thefe  two  numbers,  is  as  Hotel  des  Invalids,  given  up  to  them  by  the  timidity  of 

follows  :  the  governor.     Even  this  multitude  would  have  been 
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quickly  repulfed  from  the  Baftile,  if  the  governor  of  fpeech  with  which  Orleans  was  to  addrefs  the  king  on  French 
that  ftate-prifon,  who  had  received  no  orders  from  the  the  occafion  ;  but  that  coward,  when  he  arrived  at  the  Revolution 
court,  had  been  lefs  reluctant  to  fhed  the  blood  of  his  palace,  was  fo  embarraffed  by  the  confcioufnefs  of  his 
rebellious  countrymen  ;  for  the  Parifian  mob  had  then  own  wicked  defigns,  that  inftead  of  afking  the  office  of 
difplayed  nothing  of  determined  courage.  A  few  dif-  lieutenant-general,  he  only  requeiied  permiffion  tore- 
charges  of  mufquetry,  and  one  of  canider-fhot  from  a  tire  into  England  !  !  A  requeft  which  was  inftantly 
fingle   canon,  had  thrown   them   into   confufion,  and  granted. 

made  them  fkulk  behind  the  walls,  when  the  ill-timed        This  brought  upon  him  the  contempt  and   indigna- 
humanity  of  the  governor  made  him  enter  into  a  treaty  tion  of  Mirabeau  ;   but  ft  ill  there  was  a  party  defirous 
with  the  rebels,  Stipulating  only  that  the  garrifon  fhould  of  placing  him  on  the  throne.     This  we  think  evident 
not  be  maffacred.     How  the  ftipulation  was  obferved  from  an  atrocious  face  mentioned  in  all  the  journals, 
with  refpect  to  the  governor  himfelf,  we  have  faithfully  and  confirmed  by  M.  Bertrand.     "  When  the  king,  on 
related  ;  but  we  were  miftaken  when  we  faid  that  the  his  firft  vifit  to  Paris  (See  n°  44.)  had  arrived   at  the 
"  French  guards  fucceeded  in   procuring  the  fafety  of  Champ  Eltfees,  three  or  four  guns   were  fired  at  once. 
the  garrifon,"    The  guards,  with  the  utmolt  difficulty,  It  was  never  known  whence  they  proceeded  ;  but  it  is 
faved  indeed  fome  of  them,  but  raoft  of  the  invalids  re-  certain  that  an  unfortunate  woman  in  the  crowd,  who 
maining  in  the  courts  of  the  cattle  were  put  to  death  in  was  in  the  direction  of  his  Majefty's  carriage,  was  fhot 
the  moft  mercilefs  manner.  at  the  time,  and  fell  dead  on  the  fpot."  As  the  King's 
Our  account  of  the  murder  of  M.  de  FlefTelles  (n°  carriage  held  at  the  time  exactly  four  perfons,  M.  Ber- 
40.)  appears  likewife  to  be  very  incorrect.      This  man  trand  very  naturally  concludes   that  thefe  four   fhots, 
was  prefident  of  the  Affembly  of  Electors  at  Paris  (See  fired  at  once  in  its  direction,  had  been  ordered  and  paid 
Revolution,  n°  45.),   and  had  not  quitted  the  Hotel  for  ;  and  we  are  unwilling  to  believe  that  at  that  period 
de  Ville,  where  their  rebellious  meetings  were  held,  du-  of  the  revolution  there  was  any  party  difpofed  to  pay 
ring  the  whole  time  of  thefe  dreadful  commotions.   He  for  the   murder  of  the  fovereign  but  the   Duke  of  Or- 
had  even  figned  all  their  atrocious  resolutions,  but  be-  leans  and  his  infamous  adherents.     That  he  was  equal 
came  fuddenly  fufpected  from  the  confternation  which  to  this  wickednefs  cannot  be  doubted,  when  it  is  known 
he  manifested  at  the  fight  of  fo  many  horrors,  and  efpe-  that  legal  evidence  was  afterwards  produced  that  he, 
cially  at  the  cruel  and  treacherous  murder  of  the  go-  with  fome  other  members  of  the  Affembly,  fecretly  di- 
vernor  of  the  Baftile.     The  confequence  was,  that  he  rected  the  infurrection  of  the  5th  of  October,  and  pro- 
was  treacheroufly  murdered  himfelf  by  one  of  the  vil-  moted  the  outrages  of  that  and  the  fucceeding  day  by 
lains  compofing  that  affembly  in  which  he  prefided.  the  diftribution  of  money  and  bread.*  * Bcrtrmtt 
"  The  electors  (fays  M.  Bertrand  de  Moleville)  hoped         We  have  faid  (n°  48,)  the  origin  of  the  report  of  a  Annals, 
to  extenuate  the  horror  of  this  affaffination,  by  caufing  train  of  gunpowder  being  laid  by  M.  de  Memmay,  to  vol.iL 
it  to  be  confidered  as  a  natural  and  almoft  lawful  ven-  blow  into  the  air  a  number  of  patriots,  has  never  been  c^-  I3j 
geance  for  a  treachery,  the  proof  of  which  they  pre-  well  explained.     It  was  proved  judicially,  that  at  the  M  ^  _ 
tended  to  have.     In  fact,  they  declared,  that  when  M.  period  when  the  feaft  was  given  by  M.  Memmay  to  the  niay  vindi- 
de  Launay,  the  governor  of  the  Baftile,  was  arrefted,  a  inhabitants  of  Vefoul,  he  was  fetting  vines  in   a  ftony  cated. 
letter  had  been  found  in  his  pocket  from   M.  de  Fief-  foil,  where  he  was  often  obliged  to  blow  up  the  greater 
felles,  containing  this  expreffion :    *  I  am  amufing  the  rocks.     Some  foldiers  running  through,  and  ferreting 
Parifians  with  cockades  and   promifes  ;  hold  out  till  every  where  in  the  houfe  and  out-houfes,  unfortunately 
night,  and  you  will  receive  a  reinforcement.'     But  this  took  a  candle  to  the  dark  corner  where  the  barrel  of 
fup poled  letter,  which,  had  it  exifted,   they  would  not  gunpowder  was  lodged,  and  fet  it  on  fire,  in. trying  to 
have  failed  to  preferve  very  carefully,  was  never  feen  by  fee  if  it  contained  wine.     Thefe  facts,  reported  and  at- 
any  body  ;  and  I  heard  M.  Bailly  himfelf  fay,  in  a  vifit  tefted  in  a  memorial  drawn  up  by  M.  Courvoifier,  fo 
he  paid  me  when  he  left  the   mayoralty,   that  he  had  completely  juftified  M.  de  Memmay,   that  the  Affem- 
no  knowledge  of  it,  and  that  it  was  not  in  his   power  bly  could  not  avoid  teftifying  his  innocence  by  a  decree 
to  refer  to  any  one  who  had  told  him  that  he  had  read  iffned  the  4th  of  June.  413 
it."                                                                                                In  n°  70  we  have  faid  that  the  National  Affembly,  The  Pow- 
In  our  account  of  the  earlier  tranfactions  of  the  Re-  after  its  removal  from  Verfailles  to  Paris,  was  in  toler-  ^    , \  . 
volution,  we  omitted  to  mention  a  very  extraordinary  able  fecurity  ;  butM.  Bertrand  has  proved,  by  evidence  danger  of 
inftance  of  ambition  to  which  the  Duke  of  Orleans  was  the  moft  incontrovertible,  that  it  did  not  think  itfelf  being  re- 
incited  by  Count  Mirabeau,  but  which  that  unnatural  fecure  ;  and  that  if  the  minifters  had  been  capable  of  called  by 
monfter  wanted  courage  to  carry  into  effect.     During  employing  events  to  their  own  advantage,  the  powers  its  confti- 
the  commotions  which  prevailed  in  the  capital  on  the  of  that  factious  body  muft  have  been  recalled  by  its  tuents* 
difmiffal  of  M.  Necker  from  the  mini ftry,  Orleans  was  own  conftituents.     The  horrible  outrages  committed 
perfuaded  by  Mirabeau  to  offer  his  fervices  as  mediator  on  the  5th  and  6th  of  October  had  fhocked  all  France, 
between  the   king  and  his  rebellious  fubjects  ;  but  to  The  wanton  confifcation  of  the  property  of  the  church, 
ftipulate,  at  the  fame  time,  for  his  appointment  to  the  had  demonftrated  to  every  man  of  found  judgment, 
high  office  of  lieutenant-general  of  the  kingdom  as  ne-  that  under  the  new  order  of  things  no  property  could  be 
cefiary  to  give  his  mediation  due  weight  with  the  re-    fecure ;  and  by  the  defertion  of  its  more  virtuous  and 
bels.     The  real  object  of  the  profligate  Count,  in  this  moderate  members,  the   affembly  had  become  a  rump 
dangerous  propofal,  and  which  he  did  not  deign  even    ajfembly.  It  was  therefore  much  alarmed  when  the  inter- 
to  conceal,  was  to  pave  the  way  for  the  infamous  Dnke    mediate  commiffion  of  the  ftat'es  of  Cambrefis  entered, 
Stepping  into  the  throne  of  his  relation  and  virtuous    on  the  9th  of  November,  into  a  refolution,  in  which, 
fovereign.     He  even  went  fo  far  as  to  compofe  the.    conftdering — "  that  certain   decrees   of  the  National 
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rench  AfTembly  are  paving  the  way  for  the  ruin  of  the  king- 
solution  dom,  and  the  annihilation  of  religion ;  that  if  they  have 
been  able  to  place  one  fpecies  of  property  at  the  difpo- 
fal  of  the  nation,  men  of  all  kinds  of  property  may  ex- 
pert the  fame  fate  ;  they  declare,  from  this  moment, 
the  power  of  the  deputies  of  Cambrefis  to  the  National 
Affembly  to  be  null  and  revoked."  Had  M.  Necker 
and  his  colleagues  had  addrefs  to  get  fimilar  refolutions 
entered  into  at  the  fame  time  by  the  electors  of  all  the 
bailiwicks  of  the  kingdom,  the  Affembly  muft  have 
been  diffolved,  and  France,  even  then,  might  have  been 
faved  ;  but  thofe  minifters  were  themfelves  nothing 
more  than  the  humble  and  docile  agents  of  the  Affem- 
bly. 

There  is  no  part  of  our  former  narrative  more  incor- 
rect, or  more  likely  to  miflead  the  public,  than  our  ac- 
count of  the  red-book  (n°  75.)  It  is  fuch,  however, 
as  was  then  current,  without  any  addition  or  aggrava- 
tion by  us.  The  villains  (k)  who,  in  direct  contradic- 
tion to  their  own  folemn  promife,  as  well  as  to  every 
principle  of  honour,  made  part  of  that  book  public,  had 
the  impudence  to  affirm,  that,  by  the  fuppreffion  of  the 
fuperfluous  penfions  registered  in  if,  a  laving  would  be 
made  to  the  public  of  near  a  ffth  in  the  bidk  of  the  ex- 
fences  of  every  year.  M.  Bertrand,  taking  for  granted 
the  accuracy  of  their  ftatements,  for  the  exaggeration 
of  which,  however,  he  urges  arguments  more  than  plau- 
fible,  proves,  if  arithmetical  calculation  affords  proof, 
that  by  the  fuppreffion  of  fuch  penfions  as  even  M,?v  called 
fuperfluous,  the  faving  in  the  bulk  of  the  annual  ex- 
pences  could  not  poffibly  have  amounted  to  more  than 
the  two  hundreth  part !  It  was  not  therefore  without 
reafon  that  M.  Necker,  in  anfwer  to  their  publication, 
faid,  "  I  know  not  whether  the  books  of  the  finances 
of  any  fovereign  in  Europe  can  fhew  a  fimilar  total." 

Our  account  of  the  mutiny  of  the  foldiers  at  Nancy 
(n°  83).)  is  very  inaccurate.  Far  from  being  excited 
by  the  officers,  that  mutiny  was  the  natural  confequence 
of  the  abfurd  decrees  of  the  Affembly  ;  which  having 
declared  all  men  equal,  and  made  it  criminal  to  punifh 
difobedient  foldiers  in  that  fummary  way,  without 
which  no  armed  force  can  be  commanded,  had  com- 
pletely diforganifed  the  army,  and  fubftituted  for  mar- 
tial law  patriotic  exhortations,  legislative  decrees,  and 
the  novel  jurisdiction  of  municipalities.  The  foldiers 
knew  their  own  Strength,  of  which  indeed  they  were 
continually  informed  by  the  friends  of  the  revolution  ; 
and  while  they  Shook  off  the  authority  of  their  military 
commanders,  they  laughed  at  the  impotent  decrees  of 
the  Affembly.  At  Nancy  they  had  imprifoned  two 
general  officers,  and  committed  other  outrages  of  the 
moll  ferious  nature.  It  was  the  duty  of  the  Marquis 
de  Bouille,  as  governor  of  the  province,  to  reduce  the 
infurgents  by  force,  if  force  fhould  be  found  neceffary  ; 
but  he  had  accomplished  his  object  without  Shedding 
blood,  and  was  congratulating  the  two  liberated  ge- 
nerals, and  fome  of  the  principal  inhabitants,  upon  fo 
happy  a  termination  of  the  affair,  when  the  populace, 
and  many  foldiers  who  had  not  followed  their  colours, 
fired  upon  the  troops  under  his  command,  and  killed 
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fifty  or  fixty  men.  The  troops  immediately  returned 
the  fire  ;  and  a  great  number  of  the  rebellious  mob  and 
mutinous  garrifon  were  of  courfe  put  to  the  fword. 
That  fuch  able  and  firm  conduct  in  Bouille  excited  in- 
dignation among  the  Jacobins  of  Paris,  is  very  proba- 
ble ;  but  even  the  king  himfelf  did  not  exprefs  higher 
approbation  of  it  than  the  National  Affembly,  who 
were  duly  fenfible  that  it  faved  themfelves  from  de- 
ftruction,  which,  had  he  failed  in  his  enterprife,  would 
have  been  inevitable.  Three  months  afterwards,  in- 
deed, when  the  fabrication  of  counter-revolutionary 
plots  became  part  of  the  daily  bufmefs  of  this  enlight- 
ened Affembly,  fome  cenfures  were  thrown  by  the  Ja- 
cobins upon  the  Marquis's  conduct  on  this  occafion ; 
and  thofe  cenfures  were  loudly  applauded. 

We  have  likewife  been  led,  by  our  fallacious  guides, 
to  accufe  this  gallant  officer  (n°  91.)  of  having  laid 
open  the  country  to  the  inroads  of  foreign  armies ;  and 
we  have  given  an  incorrect  account  of  the  king's  flight 
from  Paris.  There  is  no  evidence  whatever  for  the 
truth  of  the  charge  again  ft  the  Marquis  de  Bouille,  and 
it  is  directly  contrary  to  his  general  character.  He 
was  indeed  a  royalift,  and  would  doubtlefs  have  co- 
operated with  the  Prince  of  Conde  and  the  other  emi- 
grants in  reftoring  the  king  to  his  lawful  authority  ; 
but  he  was  likewife  a  Frenchman  and  a  patriot  in  the 
beft  fenfe  of  the  word  ;  and  he  would  have  died  in  de- 
fence of  the  rights  and  independence  of  his  country. 
He  certainly  meant  to  protect  the  king  in  his  journey 
from  Paris  to  Montmedi,  where  it  was  to  terminate  ; 
and  he  had  Stationed  troops  of  dragoons  on  the  road 
for  that  purpofe  ;  but  the  unfortunate  Louis  had  de- 
layed his  journey  a  day  longer  than  was  agreed  upon  ; 
and  even  when  he  fet  out,  neglected  to  fend  couriers 
before  him  to  warn  the  troops  of  his  approach.  He 
thus  travelled  unprotected  ;  and  the  confequence  was 
fuch  as  we  have  related.  Yet  the  gallant  Bouille  tho* 
this  journey  was  undertaken  contrary  to  his  advice,  de- 
clared himfelf  the  author  of  it,  in  that  letter  in  which 
he  threatened  the  Affembly  with  vengeance  of  all  Eu- 
rope if  they  Should  dare  to  touch  a  hair  of  the  heads  of 
the  royal  family. 

In  n°  90,  we  have  molt  unaccountably  faid  that  the 
king  was  permitted  to  continue  his  journey  to  St  Cloud. 
This  is  directly  contrary  to  truth.  The  prefident,  af- 
ter hearing  his  complaint  againft  thofe  who  had  pre- 
vented it,  replied  indeed  in  a  fpeech,  containing  fome 
expreffions  of  gratitude  and  affection,  mixed  with  re- 
flections on  the  refractory  priefts ;  but  the  Affembly 
determined  nothing  reflecting  the  propriety  of  the 
journey.  They  did  not  even  Suffer  a  Single  motion  to 
be  made  on  the  Subject ;  and  threatened  with  imprifon- 
ment  one  of  the  members  who  propofed  to  take  it  into 
confideration !  The  king  was  therefore  obliged  to  abandon 
this  excurfion,  though  it  was  firft  undertaken  from  re- 
ligious motives;  and  it  was  then  that  heferiouSly  thought 
of  attempting  to  elude  the  vigilance  of  his  rebellious 
guards,  and  of  taking  up  his  refidence  at  Montmedi. 

In  n°  96.  we  have  published,  with  doubts  indeed  of 
its  autheaticity, 'what  was  called  the  treaty  of  Pavia, 
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(k)  Thefe  were  the  Marquis  de  Montcalm. Gozon,  Baron  Felix  de  Wimpfen,  de  Menou,  Fretau,  L.  M.  de 
Lepeaux,  the  Abbe  Expilly,  Camus,  Goupil  de  Prefeln,  Gautier  de  Biauzat,  Treilhard,  Champeaux-Palafucj, 
and  Cottin. 
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French  and  the  convention  at  Pilnitz..  The  terms  in  which  we 
Revolution  introduced  that  fcandalous  fabrication  to  the  notice  of 
our  readers,  and  the  principle*  which  we  have  uniform- 
ly avowed  through  the  whole  of  this  voluminous  work, 
furnifh,  we  hope,  Sufficient  evidence  that  we  could  have 
no  intention  to  deceive  the  public.  Truth,  however, 
demands  of  us  to  acknowledge,  in  the  mod  explicit 
terms,  that  the  pretended  treaty  of  Pavia  is  not  only  a 
forgery,  but  a  bungling  forgery,  defective  in  fome  of 
the  moil  ufual  diplomatic  forms  ;  and  that  the  confe- 
rences at  Pilnitz  between  the  Emperor,  the  King  of 
Pruffia,  and  the  Count  d'Artois,  i  elated  to  obj eels  very 
different  from  a  partition  of  the  French  territories. 

So  early  as  the  month  of  May  1 79 1,  a  plan  had  been 
digefted  by  the  Emperor,  the  King  of  Pruffia,  and  the 
King  of  Spain,  with  the  concurrence  of  Louis  XVI. 
for  liberating  that  unfortunate  monarch  from  the  con- 
finement in  which  he  was  kept  in  his  own  capital.  The 
means  to  be  employed  were  a  coalition  among  the  prin- 
cipal powers  on  the  continent  to  lead  armies  in  every 
quarter  to  the  borders  of  France.  During  the  alarm 
which  fo  menacing  an  appearance  could  not  but  excite 
in  that  kingdom,  a  declaration  by  the  houfe  of  Bour- 
bon, complaining  of  the  cruel  and  iniquitous  treatment 
of  its  head,  was  to  be  circulated  through  France,  and 
to  be  immediately  followed  by  the  manifefto  of  the 
combined  powers.  This,  it  was  prefumed,  would  fur- 
nifh a  fufficient  reafon,  even  to  the  National  AiTembly, 
for  the  king's  going  to  the  frontiers,  and  placing  him- 
felf  at  the  head  of  the  army  ;  but  if  it  Ihould  not,  pe- 
titions were  to  be  procured  from  the  army  and  the 
provinces,  requeft ing  his  prefence,  as  the  only  means  left 
of  preventing  a  civil  as  well  as  foreign  war.  Had  this 
meafure,  which  was  partly  fuggefted  by  Mirabeau  and 
partly  by  Montmorin  and  C-donne,  been  fteadily  pur- 
fued,  there  can  be  little  doubt  but  it  would  have  proved 
completely  fuccefsful.  It  was  defeated,  however,  by 
the  king's  ill-concerted  attempt  to  efcape  to  Mont- 
medi,  and  by  a  very  imprudent  and  degrading  letter 
which  he  was  afterwards  perfuaded  to  fend  to  every  fo- 
reign power. 

At  Pdnitz,  where  the  Emperor  and  the  King  of 
Pruffia  met,  on  the  25th  of  Auguft,  to  fettle  between 
themfelves  fome  intereRs  too  delicate  to  be  adjufted  by 
the  ufual  diplomatic  modes,  an  agreement  was  entered 
into  by  them  to  fupport  the  caufe  of  the  French  princes, 
to  liberate  the  king,  and  to  fave,  if  poffible,  the  mo- 
narchy. They  delivered,  accordingly,  to  the  Count 
d'Artois  the  following  declaration  : 

"  His  Majefty  the  Emperor,  and  his  Majefty  the 
King  of  Pruffia,  having  heard  the  defires  and  the  re- 
presentations of  Monfieur  and  his  Royal  Highnefs  the 
Count  d'Artois,  declare,  conjointly,  that  they  confider 
the  Situation  in  which  his  Majefty  the  King  of  France 
is  at  prefent  placed,  as  a  matter  which  concerns  the  in- 
lereff  of  every  Sovereign  of  Europe. — They  hope  that 
that  intereft  will  not  fail  to  be  acknowledged  by  the 
powers  whofe  affiftance  is  required  ;  and  that  conse- 
quently they  will  not  refufe  to  employ,  in  conjunction 
with  their  Maje'fties,  the  moft  efficacious  means,  accord- 
ing to  their  abilities,  to  put  the  King  of  France  in  a 
fituation  to  eftablifh  in  perfect  liberty,  the  foundations 
of  a  monarchical  government,  equally  agreeable  to  the 
rights  of  Sovereigns  and  the  welfare  of  the  French  ; 
then,  and  in  that  cafe,  their  Majsfties  are  determined 
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to  act  promptly  and  by  mutual  confent,  with  the  forces 
neceffary  to  obtain  the  end  propofed  by  all  of  them.  In 
the  mean  time  they  will  give  orders  for  their  troops  to 
be  ready  for  actual  fervice. 

"  Pilnitz,  Augufl  21th,  1 79 1. 
"  Signed  by  the  Emperor  and  the  King  of  Pruffia." 
Such  was  the  agreement  entered  into  at  Pilnitz, 
which  was  fo  grofUy  mifrepreSented  by  the  French  Ja- 
cobins, and  by  their  zealous  partizans  in  this  country. 
Had  not  Louis  XVI.  accepted  the  constitution  Simply 
and  unconditionally,  the  conSequence  of  this  convention 
might  have  been  the  Saving  of  the  French  monarchy, 
and  the  prefervation  of  peace  in  Europe  ;  but  that  ac- 
ceptance, fo  little  looked  for  by  the  high  contracting 
powers,  completely  thwarted  their  meafures  for  a  time  ; 
and  before  their  armies  were  put  in  motion,  the  mo- 
narchy was  overturned,  and  the  monarch  a  prifoner. 

In  our  account  of  the  origin  of  the  war  between 
Great  Britain  and  France  (n°  147,  148.),  we  have  pro- 
ved, by  evidence  which  to  ourfelves  appears  irreSiStible, 
that  the  French  regicides  were  the  aggreffors,  and  that 
the  Britiih  ministry  did  all  that  could  be  done,  confiil- 
ently  with  the  independence  of  their  own  country,  to 
maintain  the  relations  of  amity  between  the  two  nations. 
That  we  have  interpreted  fairly  that  decree  of  the  Con- 
vention by  which  this  kingdom  was  forced  into  the 
war,  is  rendered  incontrovertible  by  a  fubfequent  de- 
cree on  the  15th  of  December,  by  which  their  generals 
were  ordered  to  regulate  their  conduct  in  the  countries 
which  their  armies  then  occupied,  or  might  afterwards 
occupy.  In  the  preamble  to  this  decree,  they  exprefsly 
declared,  that  their  principles  would  not  permit  them  to 
acknowledge  any  of  ihe  inflitutions  militating  againjl  the 
fovtreignty  of  the  people ;  and  the  various  articles  exhibit 
a  complete  fyftem  of  demolition.  They  inSiSt  on  the 
immediate  fupprtjfon  of  all  cxifting  authorities,  the  abo- 
lition of  rank  and,  privilege  of  every  defcription,  and  the 
fupprejjion  of  all  exifling  impofls .  Nay,  thefe  friends  to 
freedom  even  declare,  that  they  will  treat  as  enemies  a 
whole  nation  (un  people  entier)  which  Shall  prefume  to 
rejeS  liberty  and  equality,  or  enter  into  a  treaty  with  a 
prince  or  privileged  cajls  ! 

It  is  worthy  of  remark,  that  the  very  day  on  which 
this  decree,  containing  a  Systematic  plan  for  disorgani- 
zing all  lawful  governments,  paffed  the  AfTembly,  the 
provisional  executive  council  wrote  to  their  agent,  Chau- 
velin,  instructing  him  to  diSavow  all  hoftile  intentions 
on  the  part  of"  France,  and  to  proclaim  her  deteStation 
of  the  idea  of  a  war  with  England  !  Yet  the  Same  pro- 
visional council,  in  their  comments  on  the  nth  article 
of  this  decree,  thus  exprefs  themfelves  :  "  The  right  of 
natural  defence,  the  duty  of  Securing  the  prefeivation 
of  our  liberty,  and  the  Succefs  of  our  arms,  the  univer- 
fal  intereft  of  reftoring  to  Europe  a  peace,  which  fhe 
cannot  obtain  but  by  the  annihilation  of  the  de- 
spots and  their  fatellites,  every  thing  impefes  on  us  the 
obligation  of  exercifing  all  the  rigours  of  war,  and  the 
rights  of  conquejl,  towards  a  people  fo  fond  <T  their 
chains,  fo  obftinately  wedded  to  their  degradation,  as 
to  refufe  to  be  reftored  to  their  rights,  and  who  are  the 
accomplices,  not  only  of  their  own  defpots,  but  even  of 
all  the  crowned  ufurpers,  who  divide  among  themfelves 
the  dominion  of  the  earth  and  its  inhabitants."  That 
Britain  is  one  of  thofe  countries  which  the  atfembly 
thought  their  armies  might  afterwards  occupy,  and 

that 


French 
Revolution 


420 
The  French 
the  aggref- 
fors in  the 
war  with 
Britain. 


REV 


I    87     ] 


REV 


■ench  that  the  great  majority  of  Brircns  were  a  people  to- 
olution  warcjs  whom  their  principles  obliged  them  to  exercife 
'  all  the  rigours  of  war,  and  the  rights' of  conqueft,  is  evi- 
dent from  the  following  extract  of  a  letter,  written  on 
the  31ft  of  December  1792,  by  Monge,  a  member  of 
the  council,  and  miniiter  of  the  marine  to  the  fea-ports. 
"  The  King  and  his  parliament  mean  to  make  war  up- 
on us.  Will  the  Englijh  republicans fuffer  it?  Already 
thefe  free  men  (hew  their  difcontent,  and  the  repug- 
nance which  they  have  to  bear  arms  againft  their 
brothers  the  French.  Well  !  we  will  fly  to  their  i'uc- 
cour.  We  will  make  a  defcent  on  the  itland  ;  we  will 
lodge  there  50,000  caps  of  liberty ;  we  will  plant  there 
the/acred  tree  ;  and  we  will  ftretch  out  our  arms  to  our 
republican  brethren.  The  tyranny  of  their  govern- 
ment nvi/l  be  de/iroyed." 

As  thefe  two  decrees  of  November  and  December 
1792  have  never  been  repealed,  and  as  their  object  is 
fo  plainly  avowed  in  the  commentaries  of  the  executive 
council,  and  in  this  letter  of  the  minifter  of  marine, 
they  would  alone  fufficiently  authorife  us  to  adopt  as 
our  own  the  following  reflections  of  M.  Bertrand  de 
Moleviile.*  With  thefe,  as  they  give  a  concife  but 
perfpicuous  view  of  the  rife  and  progrefs  of  that  revo- 
lution, or,  to  fpeak  more  correctly,  that  feries  ol  revo- 
lutions which  has  for  icven  long  years  opprelfed,  not 
France  alone,  but  all  Europe,  we  ihall  conclude  this 
long  article. 

*'  Popular  insurrections,  and  an  army  (fays  this  able 
;w  of  the  and  ufeful  writer),  have  hitherto  been  the  ufual  means, 
e  and  or  chief  inftruments,  of  every  revolution  ;  but  thofe  in- 
ogrefsof  fhrre&ions  being  of  the  molt  ignorant  and  unthinking 
e  revolu-     -    -      -    -  ■  «  <~  »  • 
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clafs  of  the  people,  were  always  fomented  by  a  certain 
number  of  factious  men,  devoted  to,  and  dependent  up- 
on, fome  ambitious  chief,  daring,  brave,  of  military  ta- 
lents, fole  and  abfolute  conductor  of  every  ftep  of  the 
revolt,  and  matter  of  all  the  means  of  the  infurrection. 
In  the  hands  of  this  chief,  the  foldiers,  or  people  arm- 
ed, were  but  machines,  which  he  fet  in  motion  or  re- 
ftrained  according  to  his  pleafure,  and  of  which  he  al- 
ways made  ufe  to  put  an  end  to  revolutionary  diforders 
and  crimes,  as  foon  as  the  object  of  the  revolution  was 
gained.  So  Casfar  and  Cromwell,  after  they  had  ufurp- 
ed  the  fupreme  power,  loft  no  time  in  fecuring  it  to 
themfelves,  by  placing  it  on  the  bafis  of  a  wife  and  well- 
regulated  government ;  and  they  employed  in  quelling 
the  troubles  that  had  favoured  their  ufurpation,  thoie 
very  legions,  that  fame  army,  which  they  had  ufed  to 
excite  them. 

"  This  was  not  the  cafe  in  France :  there,  the  revo- 
lution, or  rather  the  firft  of  thofe  it  experienced,  and 
of  which  the  others  were  the  inevitable  confequence, 
was  not,  whatever  be  fuppofed,  the  refult  of  a  confpi- 
racy,  or  preconcerted  plan,  to  overturn  the  throne,  or 
to  place  an  ufurper  upon  it.  It  was  unexpectedly  en- 
gendered by  a  commixture  of  weaknefs,  ignorance,  neg- 
ligence, and  numberlefs  errors  in  the  government*  Tne 
States  General,  however  imprudent  their  convocation 
may  have  been,  would  have  produced  only  ufeful  re- 
forms, if  they  had  found  the  limits  of  their  power  mark- 
ed out  by  a  hand  fufficiently  firm  to  h-ive  kept  them 
within  that  extent.  It  was,  however,  but  too  evident 
that,  even  before  their  opening,  they  were  dreaded,  and 
that  confequently  they  might  attempt  whatever  they 
fleafed.     From  that  time,  under  the  name  of  Clubs, 


various  aiTociations  and  factions  fprang  up  ;  fome  more     Trench 
violent  than  others,  but  all  tending  to  the  fubverfion  of  Revolution 
the  exi fling  government,    without  agreeing  upon  the  ' 
form  of  that  which  was  to  be  fubftituted :  and  at  that 
juncture  alfo  the  projects  of  the  faction,  whofe  views 
were  to  have  the  Duke  of  Orleans  appointed  lieutenant- 
general  of  the  kingdom,  began  to  appear. 

"  This  faction,  or  more  properly  this  eonfpiracy, 
was  indeed  of  the  fame  nature  as  thofe  that  had  pro- 
duced all  former  revolutions,  and  might  have  been  at- 
tended with  the  fame  confequences,  had  the  Duke  of 
Orleans  been  polTeiTed  of  that  energy  of  character,  that 
bravery  and  daring  fpirit,  requifite  in  the  leader  of  a 
party.  The  people  had  already  declared  in  his  favour, 
and  he  might  very  eafily  have  corrupted  and  brought 
over  a  great  part  of  the  arn;y,  had  he  been  equal  to  the 
command  of  it :  but,  on  the  very  fiift  occafion  of  per- 
fonal  rifk,  he  difcovered  fuch  cowardice  and  mean- 
nefs,  that  he  defeated  his  own  eonfpiracy,  and  convin- 
ced all  thofe  who  had  entered  into  it,  that  it  was  im- 
poffible  to  continue  the  revolution,  either  in  his  favour 
or  in  conjunction  with  him.  The  enthufiafm  the  peo- 
ple had  felt  for  him  ended  with  the  efforts  of  thofe  who 
had  excited  it. 

"  Mr  Necker,  whom  the  multitude  had  aiTociated 
with  him  in  their  homage,  (till  preferved  for  fome  time 
his  adorers,  and  that  little  cabal  which  was  for  ever 
exalting  him  to  the  fkies.  But  as  he  was  inferior  even 
to  the  Duke  of  Orleans  in  military  talents  and  difpofi-. 
tions,  he  was  as  little  calculated  to  be  the  leader  of  a 
revolution,  or  of  a  great  eonfpiracy  :  for  which  reafon 
his  panegyrifts  then  confined  themfelves  in  their  pam- 
phlets and  placards,  with  which  the  capital  was  over- 
run, to  infinuating,  that  the  only  means  of  faving  the 
ftate  was  to  declare  Mr  Necker  Diclator  ;  or  at  leaft  to 
confer  upon  him,  under  fome  title  more  confident  with 
the  monarchy,  the  authority  and  powers  attached  to  that 
republican  office.  In  fact,  if  after  his  difmiffion,  in  the 
month  of  July  1789,  he  had  dared  to  make  this  a  con- 
dition of  his  return  to  the  miniftry,.  it  is  more  than  pro- 
bable that  the  king  would  have  been  under  the  neceffi- 
ty  of  agreeing  to  it,  and  perhaps  of  re-eftablifhing  in 
his  perfon  the  office  of  mayor  of  the  palace.  At  that 
moment  he  might  have  demanded  any  thing :  eight 
days  later,  he  might  have  been  refufed  every  thing  ; 
and  very  foon  after,  he  was  reduced  to  fneak  out  of  the 
kingdom,  in  order  to  efcape  the  effects  of  the  general 
contempt  and  cenfure  which  he  had  brought  upon  him- 
felf. 

"  General  La  Fayette,  who  then  commanded  the  Pa- 
rifian  National  Guard,  gathered  the  wrecks  of  all  this 
popularity,  and  might  have  turned  them  to  the  greateft 
advantage,  if  he  had  poiTefTed  «  that  refolute  character 
and  heroic  judgment'  of  which  Cardinal  de  Retz  fpeaks, 
and  '  which  ferves  to  diftinguifh  what  is  truly  honoura- 
ble and  ufeful  from  what  is  only  extraordinary,  and  what 
is  extraordinary  from  what  is  impoffible.'  With  the  ge- 
nius, talents,  and  ambition  of  Cromwell,  he  might  have 
gone  as  great  a  length  ;  with  a  leis  criminal  ambition, 
he  might  at  leaft  have  made  himfelf  mafter  of  the  revo- 
lution, and  have  directed  it  at  his  pleafure  :  in  a  word,, 
he  might  have  fecured  the  triumph  of  whatever  party 
he  mould  have  declared  himfelf  the  leader.  But  as  un-. 
fit  for  fupporting  the  character  of  Monk  as  that  of 
Cromwell,  he  foon  betrayed  the  fecret  of  his  incapacity- 
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French     to  all  the  world,  and  was  diftinguifhed  in  the  crowd  of       "  The  Democratic  party,  which  at  firft  was  only     French 
Revolution  conftitutional  ringleaders  only  by  his   three-coloured    auxiliary  to  the  Conftitutional  one,  in  the  end  annihilated  K-evolutioa 
plume,  his  epaulets,  white  horfe,  and  famous  faying —    it,  and  became  itfelf  fubdivided  into  feveral  other  par- 
*  Infurrection  is  the  moft.  facred  of  duties  when  oppref-    ties,  whofe  fatal  ftruggles  produced  the  fubfequent  re- 
gion is  at  its  height.'  volutions,  and  may  (till  produce  many  more.     But  in 
"  The  revolution,   at  the  period  when  the  faction    principle,    the   Conftitutionalifts    and    the  Democrats 
that  had  begun  it  for  the  Duke  of  Orleans  became  fen-    formed  two  diftinct,  though  confederate,  factions ;  both 
fible  that  he  was  too  much  a  coward  to  be  the  leader    were  defirous  of  a  revolution,  and  employed  all  the 
of  it,  and  when  La  Fayette  difcovered  his  inability  to    ufual  means  of  accomplifhing  it,  except  troops,  which 
conduct  it,  was  too  far  advanced  to  recede  or  to  ftop ;    could  be  of  no  ufe  to  them,  for  neither  of  them  had  a 
and  it  continued  its  progrefs,  but  in  a  line  that  no  other    leader  to  put  at  the  head  of  the  army.     But  as  it  was 
revolution  had  taken,   viz.   without  a  military  chief,    equally  of  importance  to  both  that  the  king  fhould  be 
without  the  intervention  of  the  army,  and  to  gain  tri-    deprived  of  the  power  of  making  ufe  of  it  againft  them, 
umphs,  not  for  any  ambitious  confpirator,  but  for  poli-    they  laboured  in  concert  to  diforganife  it ;  and  the  com- 
tical  and  moral  innovations  of  the  mod  dangerous  na-    plete  fuccefs  of  that  manoeuvre  was  but  too  fully  pro- 
ture  ;  the  moft  fuited  to  millead  the  multitude,  incapa-    ved  by  the  fatal  iffue  of  the  departure  of  the  royal  fa- 
ble of  comprehending  them,  and  to  let  looie  all  the    mily  for  Montmedi.     The  revolution  then  took  a  more  Conftitu- 
paffions.     The  more  violent  combined  to  deftroy  every    daring  and  rapid    ftride,  which  was  concluded  by  the  tion  of 
thing;  and  their  fatal  coalition  gave  birth  to  Jicobinilm,    pretended  conftitution  act  of  1791.     The  incoherence  I791  corn- 
that  terrible  monfter  till  then  unknown,  and  till  now    of  its  principles,  and  the  defects  of  its  inftitutions,  pre-  Pletesthe 
not  fufficiently  unmafked.      This  monfter  took  upon    fent  a   faithful  picture  of  the  difunion  of  its   authors,  °r"revolr 
itfelf  alone  to  carry  on  the  revolution  ;  it  directed,  it    and  of  the  oppolite  interefts  by  which  they  were  fvvay- 
executed,  all  the  operations  of  it,  all  the  explofions,  all    ed.     It  was,  properly  fpeaking,  a  compact  between  the 
the  outrages :  it  every  where  appointed  the  moft  active    faction  of  the  Conftitutionalifts  and  that  of  the  Demo- 
leaders,  and,  as  inftruments,  employed  the  profligates  of    crats,  in  which  they  mutually  made  conceifions  and  fa- 
every  country.     Its  power  far  furpafted  that  which  has    crifices. 

been  attributed  to  the  inquifition,  and  other  fiery  tri-  "  Be  that  as  it  may,  this  abfurd  conftitution,  the 
bunals,  by  thofe  who  have  fpoken  of  them  with  the  everlafting  fource  of  remorfe  or  forrow  to  all  who  bore 
greateft  exaggeration.  Its  centre  was  at  Paris  ;  and  part  in  it,  might  have  been  got  over  without  a  fhock, 
its  rays,  formed  by  particular  clubs  in  every  town,  in  and  led  back  to  the  old  principles  of  monarchical  go- 
every  little  borough,  overfpread  the  whole  furface  of  vernment,  if  the  AfTembly  who  framed  it  had  not  fe- 
the  kingdom.  The  conftant  correfpondence  kept  up  parated  before  they  witnefled  the  execution  of  it ;  if, 
between  thofe  clubs  and  that  of  the  capital ;  or,  to  ufe  in  impofing  on  the  king  the  obligation  to  maintain  it, 
their  own  exprefllon,  des  Societes  populaires  affiiiees  avec  they  had  not  deprived  him  of  the  power  and  the  means  ; 
la  Societe  mere — '  between  the  affiliated  popular  Socie-  and  above  all,  if  the  certain  confequence  of  the  new 
ties  and  the  parent  Society,'  was  as  fecret  and  as  fpeedy  mode  of  proceeding  at  the  elections  had  not  been  to 
as  that  of  free-mafons.  In  a  word,  the  Jacobin  clubs  fecure,  in  the  fecond  aflembly,  a  confiderable  majority 
had  prevailed  in  caufing  themfelves  to  be  looked  up  to  of  the  Democratic  againft  the  Conftitutional  party, 
as  the  real  national  reprefentation.  Under  that  pre-  "  The  fecond  Affembly  was  alfo  divided  by  three 
tence,  they  cenfured  all  the  authorities  in  the  moft  im-  factions,  the  weakeft  of  which  was  the  one  that  wifhed 
perious  manner;  and  whenever  their  denunciations,  pe-  to  maintain  the  conftitution.  The  other  two  were  for 
titions,  or  addreiTes,  failed  to  produce  an  immediate  ef-  a  new  revolution  and  a  republic  ;  but  they  differed  in 
feet,  they  gained  their  point  by  having  recourfe  to  in-  this,  that  the  former,  compofed  of  the  Briffotins  and 
furrection,  affaffination,  and  fire.  While  Jacobinifm  Girondifts,  was  for  effecting  it  gradually,  by  beginning 
thus  fubjected  all  France  to  its  controul,  an  immenfe  with  diverting  the  king  of  popularity,  and  allowing  the 
number  of  emifTaries  propagated  its  doctrines  among  public  mind  time  to  wean  itfelf  from  its  natural  attach- 
foreign  nations,  and  prepared  new  conquefts  for  it.  ment  to  monarchy;  and  the  latter,  which  was  the  leaft 

"The  National  Affembly,  the  capital,  indeed  we  numerous,  was  eager  to  have  the  republic  eftablifhed  as 
may  fay  all  France,  was  divided  into  three  very  diftinct  foon  as  poffible.  Thefe  two  factions,  having  the  fame 
parties.  The  moft  confiderable  in  number,  but  unhap-  object  in  view,  though  taking  different  roads,  were  ne- 
pily  the  weakeft  through  a  deficiency  of  plan  and  refo-  cetfarily  auxiliaries  to  each  other  ;  and  the  pamphlets, 
lution,  was  the  party  purely  Royal :  it  was  adverfe  to  excitations  to  commotion,  and  revolutionary  meafures 
every  kind  of  Revolution,  and  was  folely  defirous  of  of  both,  equally  tended  to  overthrow  the  conftitution  of 
fome  improvements,  with  the  reform  of  abufes  and  pe-    1791. 

cuniary  privileges : — the  moft  able,  and  moft  intriguing,  "  Thofe  different  factions,  almoft  entirely  compofed  of 
was  the  Conftitutional  party,  or  that  which  was  deli-  advocates,  folicitors,  apoftate  priefts,  doctors,  and  a  few 
rous  of  giving  France  a  new  monarchical  conftitution,  literary  men,  having  no  military  chief  capable  of  taking 
but  modified  after  the  manner  of  the  Englilh,  or  even  the  command  of  the  army,  dreaded  the  troops,  who  had 
the  American,  by  a  houle  of  reprefentatives.  The  fworn  allegiance  to  the  conftitution,  and  obedience  to 
third  party  was  the  moft  dangerous  of  all,  by  its  daring  the  king,  and  who  moreover  might  be  influenced  by 
fpirit,  by  its  power,  and  by  the  number  of  profelytes  their  officers,  among  whom  there  (till  remained  fome 
it  daily  acquired  in  all  quarters  of  the  kingdom  :  it  royalifts.  The  fureft  way  to  get  rid  of  all  uneafinefs 
comprifed  the  Democrats  of  every  defcription,  from  the,  on  this  fubject,  was  to  employ  the  army  in  defending 
Jacobin  clubs,  calling  themfelves  Friends  of  the  Conjlilu-  the  frontiers.  For  this  purpofe,  a  foreign  war  was  ne- 
tion,  to  the  anarchs  and  robbers,  ceffary,  to  which  it  was  known  that  the  king  and  his 
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council  were  equally  averfe.  No  more  was  wanting  to 
determine  the  attack  which  was  directed,  almoft  at  the 
fame  time,  againft  all  the  minifters,  in  order  to  compel 
them  to  retire,  and  to  put  the  king  under  the  neceffity 
of  appointing  others  more  difpofed  to  fecond  the  views 
of  the  parties.  Unhappily  this  attempt  was  attended 
with  all  the  fuccefs  they  had  promifed  themfelves ;  and 
one  of  the  firft  acts  of  the  new  miniftry  was  to  declare 
war  againft  the  emperor.  At  the  fame  time,  the  emi- 
gration that  had  been  provoked,  and  which  was  almoft 
every  where  applauded,  even  by  the  loweft  clafs  of  peo- 
ple, robbed  France  of  the  flower  of  the  royal  party, 
and  left  the  king,  deprived  of  his  beft  defenders,  expo- 
fed  to  the  fufpicions  and  infults  that  fprang  from  innu- 
merable calumnies,  for  which  the  difafters  at  the  be- 
ginning of  the  war  furnifhed  but  too  many  opportu- 
nities. 

"In  this  mannerwas  prepared  and  accelerated  the  new 
revolution,  which  was  accomplifhed  on  the  10th  of  Au- 
guft  1792,  by  the  depofition  and  imprifonment  of  the 
king,  and  by  the  moft  flagrant  violation  of  the  confti- 
tution  of  1 791.  The  latter,  however,  was  not  entire- 
ly abandoned  on  that  day  ;  for  the  project  of  the  Gi- 
rondists, who  had  laid  the  plot  of  that  horrible  confpi- 
raey,  was  then  only  to  declare  the  king's  depofition,  in 
order  to  place  the  prince  royal  upon  the  throne,  under 
the  guidance  of  a  regency  compofed  of  their  own  crea- 
tures; but  they  were  hurried  away  much  farther  than 
they  meant  to  go,  by  the  violence  with  which  the  moft 
furious  of  the  Jacobins,  who  took  the  lead  in  the  infur- 
redlion,  conducted  all  their  enterprifes.  The  prince 
royal,  inftead  of  being  crowned,  was  fhut  up  in  the 
Temple  ;  and  if  France  at  that  moment  was  not  decla- 
red a  republic,  it  was  lefs  owing  to  any  remaining  re- 
flect for  the  conftitution,  than  to  the  fear  the  legifla- 
tive  body  was  in  of  railing  the  army  againft  it,  and  alfo 
the  majority  of  the  nation,  who  would  naturally  be 
angry  to  fee  a  conftitution  which  feemed  to  be  render- 
ed fecure  and  ftable  by  fo  many  oaths,  thus  precipitate- 
ly overthrown,  without  their  having  been  confulted. 

"  It  was  on  thefe  confiderations  that  the  opinion 
was  adopted,  that  a  National  Convention  fhould  be 
convoked,  to  determine  the  fate  of  royalty.  Prompt 
in  feizing  all  the  means  that  might  enfure  the  fuccefs 
of  this  fecond  revolution,  the  AfTembly,  under  pretence 
of  giving  every  poffible  latitude  to  the  freedom  of  e'ec- 
tions,  decreed,  that  all  its  members  fhould  be  eligible 
for  the  National  Convention. 

"  From  thatmoment  the  Girondifts  daily  loft  ground, 
and  the  moft  flaming  members  of  the  Democratic  party, 
fupported  by  the  club  of  Jacobins,  by  the  new  Com- 
mune of  Paris,  and  by  the  Tribunes,  made  themfelves 
matters  of  every  debate.  It  was  of  the  utmoft  import- 
ance to  them  to  rule  the  enfuing  elections ;  and  this 
was  fecured  to  them  by  the  horrible  confternation  which 
the  maflacres  of  the  2d  of  September  ftruck  through- 
out the  kingdom.  The  terror  of  being  affaffinated,  or 
at  leaft  cruelly  treated,  drove  from  all  the  Primary  Af- 
femblies,  not  only  the  royalifts  and  conftitutionalifts, 
but  moderate  men  of  all  parties.  Of  courfe,  thofe  af- 
femblies  became  entirely  compofed  of  the  weakeft  men 
and  the  greateft  villains  exifting  in  France  ;  and  from 
among  the  moft  frantic  of  them  were  chofen  thofe  mem- 
bers of  the  Convention  who  were  not  taken  from  the 
legiflative  body.     Accordingly,  this  third  AfTembly, 
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in  the  firft  quarter  of  an  hour  of  their  firft  fitting,  were      Trench 
heard  fhouting  their  votes  for  the  abolition  of  royalty,  ^^^J 
and  proclaiming  the  republic,  upon  the  motion  of  a 
member  who  had  formerly  been  a  player. 

"  Such  an  opening  but  too  plainly  fhewed  what  was 
to  be  expected  from  that  horde  of  plunderers  which 
compofed  the  majority  of  the  National  Convention,  and 
of  whom  Robefpierre,  Danton,  Marat,  and  the  other 
ringleaders,  formed  their  party.  That  of  the  Brif- 
fotins  and  Girondifts  ftill  exifted,  and  was  the  only  one 
really  republican.  Thefe  femi-wretches,  glutted  with 
the  horrors  already  committed,  feemed  defirous  of  ar- 
refting  the  torrent  of  them,  and  laboured  to  introduce 
into  the  AfTembly  the  calm  and  moderation  that  were 
neceffary  to  give  the  new  republic  a  wife  and  folid  or- 
ganization. But  the  fuperiority  of  their  knowledge, 
talents,  and  eloquence,  which  their  opponents  could  not 
difpute,  had  no  power  over  tigers  thirfting  for  blood, 
who  neither  attended  to  nor  fuffered  motions  but  of  the  434 
blacked  tendency.  No  doubt  they  had  occafion  for  The  third 
atrocities  upon  atrocities  to  prepare  the  terror-ftruck  revolution, 
nation  to  allow  them  to  commit,  in  its  name,  the  moft 
execrable  of  all,  the  murder  of  the  unfortunate  Louis 
XVI :  and  that  martyrdom  was  neceffary  to  bring  about 
a  third  revolution,  already  brewing  in  the  brain  of 
Robefpierre.  Fear  had  greatly  contributed  to  the  two 
former  :  but  this  was  effected  by  terror  alone,  without 
popular  tumults,  or  the  intervention  of  the  armies  ; 
which,  now  drawn  by  their  conquefts  beyond  the  fron- 
tiers, never  heard  any  thing  of  the  revolutions  at  home, 
till  they  were  accomplifhed,  and  always  obeyed  the  pre- 
vailing faction,  by  whom  they  were  paid. 

"  By  the  degree  of  ferocity  difcovered  by  the  mem- 
bers of  the  Convention  in  paffing  fentence  upon  the 
king,  and  in  the  debates  relative  to  the  conftitution  of 
1793,  Robefpierre  was  enabled  to  mark  which  of  the 
deputies  were  likely  to  fecond  Jns  views,  and  which  of 
them  it  was  his  part  to  facrifice. 

"  The  people  could  not  but  with  tranfport  receive  a 
conftitution  which  feemed  to  realife  the  chimera  of  its 
fovereignty,  but  which  would  only  have  given  a  kind 
of  conftruction  to  anarchy,  if  the  execution  of  this  new 
code  had  not  been  fufpended  under  the  pretext,  belong- 
ing in  common  to  all  acts  of  defpotifm  and  tyranny,  of 
the  fupreme  latu  of  the  fafety  of  the  Jlate.  This  fufpen- 
fion  was  effected,  by  eftablifhing  the  Provifionary  Go- 
vernment, which,  under  the  title  of  Revolutionary  Go- 
vernment, concentrated  all  the  powers  in  the  National 
Convention  until  there  was  an  end  to  the  war  and  all 
inteftine  troubles. 

"  Although  the  faction,  at  the  head  of  which  Robe- 
fpierre was,  had  a  decided  majority  in  the  AfTem- 
bly, and  might  confequently  have  confidered  them- 
felves as  really  and  exclufively  exercifing  the  fovereign 
power,  he  was  a  demagogue  of  too  deipotic  a  nature 
to  ftomach  even  the  appearance  of  fharing  the  em- 
pire with  fo  many  co  fovereigns.  He  greatly  reduced 
their  number,  by  caufing  all  the  powers  inverted  in  the 
National  AfTembly  by  the  decrees  that  had  eftablifhed 
the  revolutionary  government,  to  be  transferred  to  a 
committee,  to  which  he  got  himfelf  appointed,  and 
where  he  was  fure  of  the  fole  rule,  by  obtaining  for 
colleagues  men  lefs  daring  than  himfelf,  though  equally 
wicked  ;  fuch  as  Couthon,  St  Juft,  Barrere,  and  others 
like  them.     This  committee,  who  had  the  affurance  to 
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French  ftyle  themfelves  Khz  Committee  of  Public  Safety,  very  he  would  have  loaded  them  in  the  name  of  liberty;  and  FrecA 
Revolution  foon  feized  upon  both  the  legiflative  and  executive  he  might  have  fucceeded  in  it,  had  not  his  ambition,  as  RevolutioS 
^V*"*  powers,  and  exercifed  them  with  the  molt  fanguinaiy  impatient  as  it  was  jealous,  too  foon  unveiled  theinteiv 
tyranny  ever  yet  heard  of.  The  minifters  were  merely  tion  of  reforting  to  the  guillotine  to  llrike  off  the 
their  clerks  ;  and  the  fubjugated  Affembly,  without  {hackles  with  which  an  affembly  of  reprefentatives  of 
murmur  or  objection,  palled  all  the  revolutionary  laws'  the  nation  fettered,  or  might  fetter,  his  power.  He 
which  were  propofed,  or  rather  dictated,  by  them.  One  was  about  to  give  this  decifive  blow,  which  he  had  con- 
of  their  mo  ft  horrible  and  decifive  conceptions  was  that  certed  with  the  Commune  of  Paris,  the  Revolutionary 
ofthofe  Revolutionary  Tribunals  which  covered  France  Tribunal,  the  Club  of  Jacobins,  and  the  principal  offi- 
with  fcaffolds,  where  thoufands  of  victims  of  every  rank,  cers  of  the  National  Guard,  when  the  members  of  the 
age,  and  fex,  were  daily  facriricedjfo  thatno  clafs  of  men  Convention,  who  were  marked  out  be  the  firlt  facri- 
could  be  free  from  that  ftupefying  and  general  terror  ficed,  anticipated  him  at  a  moment  when  he  leaft  ex- 
which  Robefpierre  found  it  necelfary  tofpread,  in  order  pected  it,  by  attacking  himfelf  in  the  Affembly,  with 
to  eftabliih  and  make  his  power  known.  He  foon  him-  energy  fufficient  to  roufe  all  the  fections  of  the  capital 
felf  dragged  feme  members  of  his  own  party,  fuch  as  againft  him  and  againli  the  Jacobins.  The  parties  came 
Danton,  Camille  des  Mouiins,  and  others,  whofe  energy  to  blows,  aUd  victory  remained  uncertain  for  feveral 
and  popularity  had  offended  him,  beiore  one  of  thole  hours  ;  but  at  length  declared  againft  Robefpierre.  In 
tribunals,  where  he  had  thern  condemned  to  death.  By  the  fpace  of  a  day,  that  execrable  monfter  was  dragged 
the  fame  means  he  got  rid  of  the  chief  leaders  among  from  the  higheft  pitch  of  power  ever  attained  by  any 
the  Briffotines  and  Girondifts  ;  while  he  caufed  all  the  tyrant,  to  the  very  lcaffold  that  was  fi.il!  reeking  with  the 
moderate  republican  party  who  were  Hill  members  of  blood  of  his  laft  victims.  His  principal  accomplices  in 
the  Affembly,  except  thole  who  had  time  and  addrefs  the  Committee  of  Public  Safety,  in  the  Commune,  in 
to  efcape,  to  be  fent  to  prifon,  in  order  to  be  fentenced  the  National  Guard,  in  the  Revolutionary  Tribunal,  and 
and  executed  on  the  firlt  occafion.  many  of  his  agents  in  the  provinces,  met  ihe  fame  fate. 

„  4^  .  «  ln  this  manner  ended  the  third  revolution,  in  which  The  Revolutionary  Tribunals  were  fuppreffed,  and  the 
revolution  the  people,  frozen  with  terror,  did  not  dare  to  take  a  prifons  thrown  open  to  all  whom  they  had  caft  inty 
produces      part.     Inftead  of  an  army  of  foldiers,  Robefpierre  em-     them.  A%f> 

ployed  an  army  of  executioners  and  affaffms,  fet  up  as         "  This  fourth  revolution,  in  which  the  faction  then  Theconf 
revolutionary  judges  ;  and  the  guillotine,  ftriking  or     efteemed  the  moderate  party  overthrew  the  terrorifts,  tutionof 
menacing  all  heads  indifcriminately,  made  France,  trom     and  feized  the  fupreme  power,  was  no  lefs  complete  *795- 
one  end  to  the  other,  fubmit  to  him,  by  the  means  of    than  thofe   which  had  preceded   it,  and  produced  the 
terror  or  of  death.     Thus  was  this  nation,  formerly  fo     conftitution  of  1795.      All  France  received  as  a  great 
proud,  even  to  idolatry,  of  its  kings,  feen  to  expiate,     bleffing  a  conftitution  that  delivered  them  from  there- 
by rivers  of  blood,  the  crime  of  having  fuffered  his  to     volutionarygovernment  and  its  infernal  policy.  Befides, 
be  fpilt   who   was  the   moft   virtuous  of  all  their  mo-    it  had,  in  fpite  of  great  defects,  the  merit  of  coming 
narchs.  nearer  than  the  two  preceding  ones,  to  the  principles  of 

"  In  the  room  of  that  famous  Baftile,  whofe  cele-  order,  of  juftice,  and  real  liberty  ;  the  violation  of  which 
brated  capture  and  demolition  had  fet  only  feven  pri-  had,  for  five  years  before,  been  the  fuurce  of  fo  many  dif- 
foners  at  liberty,  two  of  whom  had  been  long  in  a  ftate  afters  and  fo  many  crimes.  The  royalifts,  confidering 
of  lunacy,  the  colleges,  the  feminaries,  and  all  the  reli-  it  as  a  ftep  towards  monarchy,  were  unfortunately  fo 
pious  houfes  of  the  kingdom,  were  converted  into  fo  imprudent  as  to  triumph  in  it  ;  and  their  joy,  as  pre- 
many  ftate  prifons,  into  which  were  inceffantly  crowd-  mature  as  indifcreet,  alarmed  the  Affembly  to  fuch  a 
ed  from  time  to  time,  the  victims  devoted  to  feed  the  degree,  that  they  paffed  the  famous  law,  ordaining  the 
ever-workinp1  guillotines,  which  were  never  fuffered  to  Primary  Affemblies  to  return  two-thirds  of  the  mem- 
ftand  ftill  for  a  day,  becauie  they  were  at  once  the  chief  bers  of  the  Convention  to  the  legiflative  body,  which 
refource  of  fupplies  for  the  government,  and  the  inftru-  was  to  fucceed  that  affembly.  It  was  thus  that  the 
ment  of  its  ferocity.  *  The  guillotine  coins  money  for  fpirit  of  the  Convention  continued,  for  the  firft  year, 
the  republic,'  was  faid  in  the  tribune  by  one  of  Robe-  to  be  difplayed  in  the  two  councils, 
fpierre's  vileft  agents.*  In  fact,  according  to  the  ju-  «'  In  the  year  following,  the  bias  of  the  public  mind, 
rifprudence  of  the  Revolutionary  Tribunals,  the  rich  of  perhaps  too  haftily  turned  towards  royalty,  fhewed  it- 
every  clafs,  beinc  declared  fufpected  perfons,  received  (elf  in  the  elections  of  the  members  for  the  new  third,, 
fentence  of  death,  for  no  other  reafon  than  that  of  gi-  fo  clearly  as  to  alarm  the  regicides  who  compofed  the 
vine  the  confifcation  of  their  property  a  fnow  of  judi-  Directory,  and  the  Conventionalifts,  who  ftill  made  a 
eial  form.  third  of  the  legiflative  body  ;  nor  did  they  lofe  a  mo- 

*•  Still  blood  flowed  too  flowly  to  fatisfy  Robefpierre  ;  ment  in  devifing  means  for  their  defence.  That  which 
his  aim  was  but  partly  attained  by  the  proscription  of  appeared  the  fureft  to  them  was,  to  publifh  notices  of 
the  nobles,  the  priefts,  and  the  wealthy.  He  fancied,  plots  among  the  royalifts,  and  annex  one  or  more  de- 
not  only  an  ariitocracy  of  talents  and  knowledge,  but  nunciations,  in  terms  fo  vague  as  to  leave  room  for  im- 
of  the  virtues,  none  of  which  would  his  trufty  orators  plicating,  when  neceffary,  all  their  adverfaries ;  while 
and  journalifts  admit,  fave  that  horrid  patriot ifm  which  by  the  help  of  this  impofture  they  procured  fome  fecret 
was  eftimated  according  to  the  enormity  of  the  crimes  information,  artfully  fabricated,  and  ever  eafily  obtain- 
committed  in  favour  of  the  revolution.  His  plan  was  ed  through  threats  or  rewards  by  thofe  who  have  at 
to  reduce  the  French  people  to  a  mere  plantation  of  command  the  guillotine  and  the  public  treafure. 
Slaves  too  ignorant,  too  ftupid,  or  too  pufillanimcus,  "  This  mafked  battery  was  ready  to  be  opened  be- 
to  conceive  the  idea  of  breaking  the  chains  with  which    fore  the  members  of  the  new  third  took  their  feats. 
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Thefe  at  firft  confined  themfelves  to  the  fecuring  of  a 
conftant  majority  in  the  two  councils  in  favour  of  the 
moderate  opinions  ;  but  in  a  little  time  every  fitting  was 
marked  by  the  repeal  of  fome  revolutionary  law,  or  by 
fome  decree  tending  to  reftrain  the  executive  authority 
within  the  limits  fixed  by  the  conftitution. 

"  The  Directory,  alarmed  at  the  abridgment  of  their 
power,  and  dreading  ftill  more  ferious  attacks  upon  it, 
came  to  a  refolution  of  no  longer  poftponing  the  blow 
they  had  been  meditating  againft  the  legiflative  affem- 
bly:  and  they  accomplifhed,  in  the  manner  related  in  n° 
309.  a  fifth  revolution,  as  complete  as  any  of  thofe 
by  which  it  was  preceded.     It  differed  indeed  from 
them  effentially  in  the  facility  and   promptnefs  with 
which  it  was  effected,  although  the  party  which  pre- 
vailed, that  is  to  fay,  the  majority  of  the  Directory,  and 
the  minority  of  the  Legiflative  Body,  had  to  combat 
not  only  againft  the  conftitution,  but  againft  the  opi- 
nion, and  even  againft  the  indignation,  of  the  public. 
That  moral  force,  on  which  the  majority  of  the  two 
councils  had  unluckily  placed  all  their  reliance,  vanifh- 
ed  in  an  inftant  before  the  phyfical  force  of  a  detach- 
ment of  troops  confiding  of  fix  or  feven  hundred  men  ; 
fo  true  is  it,  that  the  power  of  the  public  opinion,  ri- 
diculoufly  exaggerated  in  thefe  days,  is  and  can  be  no 
more,  under  a  firm  and  well  ordered  government,  than 
a  mere  fancy.     Men  accuftom  themfelves  too  eafily  to 
take  for  public  opinion  the  private  opinions  made  public 
by  certain  writers,  whofe  caution  or  audacioufnefs  de- 
pends always  upon  the  energy  or  feeblenefs  of  the  fu- 
preme  authority.     It  is  the  fame  thing  with  popular 
commotions :  they  are  eafily  excited  under  a  weak  go- 
vernment, which  does  not  poffefs  the  wifdom  to  prevent 
or  the  fpirit  to  fupprefs  them  ;  but  a  vigorous,  juft,  and 
ftrict  government  has  nothing  to  fear  from  them.     The 
Directory,  compelled  to  withdraw  the  larger  body  of 
troops,  which  they  had  thought  neceffary  to  enfure  the 
revolution  they  were  meditating,  difcovered,  no  doubt, 
great  ability  in  fecuring  the  two  councils,  by  appearing 
to  dread  them  :   but  it  was  chiefly  to  the  energy  of 
their  meafures,  and  to  the  concentration  and  prompt- 
nefs with  which  they  were  executed,  that  they  owed 
their  fuccefs.     Two  days  before,  the  legiflative  body 
might,  without  obftruction,  have  impeached,  arretted, 
and  even  outlawed,  the  majority  of  the  Directory,  who 
were  execrated  by  the  public  under  the  title  of  Trium- 
virate ;  and,  if  requifite,  they  would  have  been  fupport- 
ed  by  more  than  30,000  armed  citizens,  who,   with 
Pichegru  and  Villot  at  their  head,  would  foon  have 
difperfed,  and  perhaps  brought  over,  the  feeble  detach- 
ments of  troops  of  the  line  which  the  Directory  had  at 
their  command.    The  legiflative  body,  relying  too  much 
upon  its  popularity,  did  not  fufficiently  confider,  that 
the   people   whofe   impetuofity   is  commonly   decifive 
when  allowed  to  take  advantage  in  attack,  are  always 
feeble  on  the  defenlive,  and  totally  unable  to  withftand 
every  affault  made  previous  to  an  infurrection,  for  it  is 
always  eafy  to  prevent  their  affembling.     It  was  on 
this  principle  that  the  Directory  founded  their  opera- 
tions, and  the  5th  of  September  too  well  proves  how 
juftly.     That  day  reduced  the  legiflative  body,  by  the 
molt  degrading  fubjugation,  to  a,  mere  difgufting  cari- 
cature of  national  reprefentation  ;  it  invefted  the  Direc- 
tory with  the  moft  arbitrary  and  tyrannic  power,  and 
reftored  the  fyftem  of  Robefpierre,  under  a  form  lefs 
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bloody,  but  not  lefs  pernicious ;  for  the  Revolutionary       Rcy, 
Tribunals   which  that  monfter  had  eftablifhed,    were 
fcarcely  more  expeditious  than  the  military  ones  of  the 
Directory.       The   power  of  arbitrary   and  unlimited 
tranfportation  is,  in  time,  as  deftructive  as  the  guillo- 
tine, v/ithout  poffeffing,  like  that,  the  advantage  of  ex- 
citing a  falutary  horror,  which,  by  recovering  the  peo- 
ple from  the  ftate  of  ftupor  and  apathy,  the  conftant 
effects  of  terror,  gives  them  both  recollection  and  force 
to  break  their  chains.     Though,  in  violating  the  moft 
effential  regulations  of  the  conftitution,  the  Directory 
obtained  a  temporary  confirmation  of  their  power,  their 
example  pointed  out  to  Bonaparte  and  Sieyes  the  path  Th/fkth 
which  they  purfued  with  infinite  addrefs,  and  in  which  revolution, 
they  accomplifhed  a  fixth  revolution."  and  confu- 

How  long  the  confular  government  will  continue,  it  lar  govern- 
is  impoffible  to  conjecture;  but  we  may,  without  pre- racnt* 
fumption,  venture  to  predict,  that  it  cannot  be  perma- 
nent. To  the  Jacobins  and  original  conftitutionalifts 
it  muft  be  more  obnoxious  than  the  old  government ; 
becaufe  Bonaparte  is  more  defpotic  than  was  Louis 
XIV;  and  the  royalifts,  though  they  may  prefer  the 
vigorous  and  comparatively  mild  government  of  one 
man,  whofe  talents  are  indifputable,  to  the  ferocious 
tyranny  of  the  loweft  of  the  rabble,  muft  look  with  in- 
dignation at  a  foreign  adventurer  feated  on  the  throne 
of  their  ancient  monarchy. 

REY,  Cape,  or  Point,  on  the  N.  coaft  of  S.  Ameri- 
ca, is  40  leagues  W.  by  N.  of  Cape  Three  Points,  and 
is  N.  by  E.  of  Bocca  del  Drago. — Morse. 

REYES,  Angra  dos,  on  the  S.  E.  coaft  of  Brazil,  in 
S.  America,  lies  weftward  of  Rio  Janeiro,  and  53 
leagues  weft  of  Cape  Frio.  It  affords  good  anchor- 
age.— lb. 

RHABDOLOGY,   or    Rabdology,   in   arithme- 
tic, a  name  given  by  Napier  to  a  method  of  perform- 
ing fome  of  the  more  difficult  operations  of  numbers 
by  means  of  certain  fquare  little  rods.     Upon  thefe  are 
infcribed  the  fimple  numbers ;  then  by  fhifting  them 
according  to  certain  rules,    thofe  operations  are  per- 
formed by  fimply  adding  or  fubtracting  the  numbers 
as  they  ftand  upon  the  rods.     See  Napier's  Rabdologiat 
printed  in  1617.      See  alfo  the  article  Napier's  Bones. 
RHODE-ISLAND   is  one   of  the  fmalleft  of  the 
United  States  ;  its  greateft  length  being  47  miles,  and 
its  greateft  breadth  37  ;  or  about    1300  lquare  miles. 
It  is  bounded  N.  and  E.  by  the  commonwealth  of  Maf- 
fachufetts  ;  S.  by  the  Atlantic  Ocean,  andW.  by  Con- 
necticut.      Thefe   limits    comprehend    what  is  called 
Rhode-IJland  and  Providence  Plantations  ;  divided  into  5 
counties,  viz.  Newport,  Providence,  Wafhington,  Brif- 
tol,  and  Kent,  which  are  fubdivided  into  30  townfhips, 
containing  68,825  inhabitants,  of  whom  948  are  flaves. 
Narraganfet  Bay  makes  up  from  S.  to  N.  between  the 
main  land  on  the  E.  and  W.  and  embofoms  many  fer- 
tile iflands,  the  principal  of  which  are   Rhode- Ifiand,, 
Canonnicut,  Prudence,  Patience,  Hope,    Dyer's,  and 
Hog-Iflands.      Block-Ifland  is   the  fouthernmoft  land 
belonging  to  the  State.     The  harbours  are  Newport,, 
Providence,  Wickford,  Patuxet,  Warren,  and  Briftol. 
Rhode-Ifland,  from  which  the  State  takes  half  its  name,, 
lies  between  lat.  41  28,  and  41  42  N.  and  between  long. 
71  17,  and   71  27  W.  from  Greenwich:  being  about 
15  miles  long  from  N.  E.  to  S.  W.  and  about  3  5  broad, 
on  an  average.     It  is  divided  into  3  townfhips,  New-. 
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port,  Portfmouth,  and  Middletovvn.    Perhaps  no  ifland 
in  the  world  exceeds  this  in  point  of  foil,  climate,  and 
fituation.     In  its  rood  flourishing  dated  was  called,  by- 
travellers,   the   Eden  of  America.     But   the   change, 
which  the  ravages  of  war,  and  a  decreafe  of  bufinefs 
have  effected,  is   great.     Between  30.000   and  40,000 
Sheep  are   fed   on  this  ifland,  befides    neat  cattle  and 
horfes.     The   State  is   interfered  in  all  directions  by 
rivers  ;  the  chief  of  which  are  Providence  and  Taunton 
rivers,  which  fall  into  Narraganfet  Bay  ;  the  former  on 
the  weft,  the  latter  on  the  eaft  fide  of  Rhode-Ifland. 
Rhode-Ifland  is  as  healthy  a  country  as  any  in  Ameri- 
ca.    The  winters,  in  the  maritime  parts  of  the  State 
are  milder  than  in  the   inland  country  ;  the  air  being 
foftened  by  a  fea  vapour,   which  alfo  enriches  the  foil. 
The  fummers  are  delightful,  efpecially  on  Rhode-Ifland, 
where  the  extreme  heats  which  prevail  in  other  parts  of 
America,  are  allayed  by  cool  and   refreshing   breezes 
from  the  fea.     The  rivers  and  bays  fwarm  with  fifh, 
to  the  amount  of  more  than  70  different  kinds ;  the  mar- 
kets are  alive  with  them.     Oyfters,  lobders,  and  other 
fheli-fifh  abound  in  Narraganfet  Bay.     Travellers  are 
generally  agreed,  that  Newport  is  the  bed  fifh  market 
in  the  world.     This  State  produces  corn,  rye,  barley, 
oats,  and  in  fome  parts  wheat,  fufficient  for  home  con- 
fumption  ;  and  the  various  kinds  of  graffes,  fruits,  and 
culinary  roots  and  plants  in  great  abundance,  and  in 
perfection  ;  cyder  is  made  for  exportation.     The  north- 
weftern  parts  of  the  State  are  but  thinly  inhabited,  and 
are  more  rocky  and  barren  than  the  other  parts.     The 
tract  of  land  lying  between   North  and  South  Kingf- 
town  on  the  eaft,  and  Connecticut  on  the  weft,  called 
Sbannock  country,  or  Pur  chafe,  is  excellent  grazing  land, 
and  is  inhabited  by  a  number  of  wealthy  farmers,  who 
raife  fome  of  the  fined  neat  cattle  in  New-England, 
weighing  from  1600  to  1800  weight.     They  keep  large 
dairies,  and  make  butter  and  cheefe  of  the  bed  quality, 
and  in  large  quantities  for  exportation.     Iron   ore  is 
found  in  great  plenty  in  feveral  parts  of  the  State.     The 
iron-works  on  Patuxet  river,  iz  miles  from  Providence, 
are  fuppiied  with  ore  from  a  bed  44  miles  diftant,  which 
lies  in  a  valley,  through  which  runs  a  brook.    The  brook 
is  turned  into  a  new  channel,  and  the  ore-pits  are  cleared 
of  water  by  a  fteam  engine.   At  this  ore-bed  are  a  variety 
of  ores,  curious  ftones,  and  ochres.     In  the  townfhip  of 
Cumberland  is  a  copper  mine  mixed  with  iron  ftrongly 
impregnated  with  load-ftone,  of  which  fome  large  pieces 
have  been  found  in  the  neighbourhood.    No  method  has 
yet  been  difcovered  to  work  it  to  advantage.     .Abund- 
ance of  lime-ftone  is  found  in  this  State,  particularly  in 
the  county  of  Providence  ;  of  which  large  quantities  of 
lime  are  made  and  exported.     This  lime-ftone  is  of  dif- 
ferent colours,  and  is  the  true  marble  of  the  white,  plain, 
and  variegated  kind.     It  takes  as  fine  a  polifh  as  any 
Stone  in  America.     There  are  feveral  mineral  fprings  in 
this  State  ;  to  one  of  which,  near  Providence,  many  peo- 
ple refort  to  bathe,  and  drink  the  water.     Newport  and 
Providence  are  the   chief  towns   of  this    State.     The 
jlave-trade,  which  was  a  fource  of  wealth  to  many  of 
the  people  of  Newport,  and  in  other  parts  of  the  State, 
has  happily  been  abolifhed .    The  town  of  Briftol  carries 
on  a  confiderable  trade  to  Africa,  the  Weft-Indies,  and 
to  different  parts  of  the   United  States.      But  by   far 
the  greateft  part  of  the  commerce  of  Rhode  Ifland,  is 
at  prefect  carried  on  by  the  inhabitants  of  the  fiourifh- 
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ing  town  of  Providence,  which  had  in   1791,   129  fail 
ofveffels,  containing  11,942  tons.     The  exports  from 
the  State  are  flaxfeed,  lumber,  horfes,  cattle,  beef,  pork, 
filh,  poultry,  onions,  butter,  cheefe,  barley,  grain,  fpi- 
rits,  cotton  and   linen  goods.     The  imports   confift'of 
European  and  W.  India  goods,  and  logwood  from  the 
Bay  of  Honduras.     Upwards  of  600  veffels  enter  and 
clear  annually  at  the  different  ports  in  this  State.     The 
amount  of  exports  from  this  State  to  foreign  countries, 
for  one  year,  ending  Sept.  30,  1791,  was  470,1^1  dolls. 
9  cents  ;  in  1792,  698,084;  in   1793,   616,416;  and 
in  1794,  954,573  dollars.     The  inhabitants  of  this  State 
are  progreSfing   rapidly   in   manufactures.     A   cotton 
manufactory  has   been  erected  at  Providence.     Jeans, 
fuftians,  denims,  thickfets,  velvets,  &c.  &c.  are  here 
manufactured  and  fent  to  the  four.hern  States.     Large 
quantities  of  linen  and  tow  cloth  are  made  in  different 
parts  of  this  State  for  exportation.     But  the  moSl  con- 
fiderable  manufactures  in  this  State  are  thofe  of  iron  ; 
fuch  as  bar  and  Sheet  iron,  Steel,  nail-rods,  and  nails, 
implements  ofhufbandry,  Stoves,  pots,  and  other  houfe- 
hold  utenfils,  the  iron  work  of  Shipping,  anchors,  bells, 
&c.     The  constitution  of  this  State  is  founded  on  the 
charter  granted  by  Charles  II.  in  1663  ;  and  the  frame 
of  government  was  not  effentially  altered  by  the  revo- 
lution.    The  legislature  of  the .  State   confids   of  two 
branches  ;  a  fenate  or  upper  houfe,  compofed  o{  ten 
members  befides  the  governor  and  deputy-governor," 
called   in  the  charter,  ajjijlants  ;  and  a  houfe  of  repre- 
fentatives,  compofed  of  deputies  from  the  feveral  towns. 
The  members  of  the  legislature  are  chofen  twice  a  year  j 
and  there  are  two  feflions  of  this  body  annually,  viz. 
on  the  firft  Wednefday  in  May,  and  the  laft  Wednef- 
day  in  October.     This  State  was  firtt  fettled  from  Maf- 
fachufetts.     Mr  Roger  Williams,  a  minister,  who  came 
over  to  New-England  in  163 1,  was  charged  with  hold- 
ing a  variety  of  errors,  and  was  on  that  account  forc- 
ed to  leave  his  houfe,  land,  wife  and  children,    at  Sa- 
lem, in  the  dead  of  winter,  and  to  feek  a  refidence  with- 
out the  limits   of  Maffachufetts.     Gov.  Winthrop  ad- 
vifed  him  to  purfue  his  courfe  to   Nehiganfet,  or  Nar- 
raganfet Bay,  which  he  did,  and  fixed  himfelf  at  Se- 
cunk  or  Seekhonk,  now  Rehobotli.     But  that  place  be- 
ing within  the  bounds  of  Plymouth  colony,  Gov.  Win- 
dow, in  a  friendly  manner  advifed  him  to  remove  to 
the  other  fide  of  the  river,  where  the  lands  were  not 
covered  by  any  patent.    Accordingly,  in  1636,  Mr  Wil- 
liams and  four  others  croffed  Seekhonk  river,  and  land- 
ed among  the  Indians,  by  whom  they  were  hofpitably 
received,  and   thus   laid    the   foundation    of  a    town, 
which,  from   a  fenfe  of  God's  merciful  providence  to 
him,  he  called   Providence.     Here   he   was  foon   after 
joined  by  a  number  of  others,  and,  though  they  were 
fecured  from  the  Indians  by  the  terror  of  the  English, 
yet  they,  for  a  confiderable  time,  differed  much  from 
fatigue  and  want  ;  but  they  enjoyed  liberty    of  consci- 
ence, which  has  ever  fince  been  inviolably  maintained 
in  this  date.  So  little  has  the  civil  authority  to  do  with 
religion   here,  that  no  contract  between  a  minider  and 
a  fociety   (unlefs  incorporated   for  that  purpofe)  is  of 
any  force.   It  is  probably  for  thefe  reafons,  that  lb  many 
different  fects  have  ever  been  found  here  ;  and  that  the 
Sabbath    and  all  religious  inditutions,  have  been  more 
neglected  in  this,  than  in  any  other  of  the   New-Eng- 
land dates. — Morse. 
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de-  Rhode-Island  Ligbt-Houfe  was  erected  in  1749,  in 

Beaver  Tail,  at  the  fouth  end  of  Canonnicut  Ifland,  for 
the  fafety  and  convenience  of  veffels  failing  into  the 
Narraganfet  Bay  and  Harbour  of  Newport.  The 
ground  the  light-houfe  ftands  upon  is  about  12  feet 
above  the  furface  of  the  fea  at  high  water.  From  the 
ground  to  the  top  of  the  cornice  is  58  feet,  round 
which  is  a  gallery,  and  within  that  Hands  the  lantern, 
which  is  about  1 1  feet  high,  and  8  feet  diameter.  High 
water  at  full  and  change,  37  minutes  after  7  o'clock. 
N.  lat.  41  28,  W.  long.  71  24. — lb. 

RHODE  River,  the  wellernmoft  water  of  the  N.  W. 
branch  of  Cape  Fear  river,  in  N.  Carolina. — ib. 

RHOMB  Solid,  confifts  of  two  equal  and  right 
cones  joined  together  at  their  bafes. 

RHYNBECK,  or  Rbmebeck,  a  port-town  of  N.  York, 
fituated  in  Dutchefs  county,  on  the  E.  fide  of  Hndfon's 
river,  oppofite  to  Kingfton  ;  18  miles  north  of  Pough- 
keepfie  ;  103  north  of  New-York,  and  198  N.  by  E.  of 
Philadelphia.  The  townfhip  contains  3,662  inhabitants, 
of  whom  542  are  electors,  and  421  flaves.  It  is  bound- 
ed foutherlyby  Clinton,  and  northerly  by  Beekman.  A 
very  curious  cavern  has  been  lately  diicovered  at  a  place 
in  this  town,  called  by  the  Indians,  Sepifcot. — Morse. 

RIALEXA,  or  Rlaleno,  a  town  of  New  Spain,  fitu- 
ated  on  a  fmall  river  in  Nicaragua,  5  miles  from  the 
fea,  where  is  a  good  harbour.  It  is  unwholefome  by 
reafon  of  marfnes  in  the  vicinity.  It  is  60  miles  W. 
of  Leon,  and  the  Lake  Nicaragua.  N.  lat.  12  25,  W. 
long.  89  10. — lb. 

RICE  (fee  that  article,  and  Oryza,  Encycl.)  is 
ftrorigly  recommended,  in  a  late  publication,  as  the  beft 
corrective  oifprit  flour,  of  which  there  is  a  great  quan- 
tity in  Scotland  every  year,  and  of  courfe  a  great  deal 
of  unpleafant  and  unwholefome  bread.  The  gentle- 
man, who  writes  the  fhort  paper  alluded  to,  directs  ten 
pounds  of  flour  and  one  pound  of  ground  rice,  with  the 
ufual  quantity  of  yeft,  to  be  placed,  for  about  two 
hours,  before  a  6re,  and  then  formed  into  bread  in  the 
common  way.  This  addition  of  rice,  befides  correct- 
ing the  bad  qualities  of  the  damaged  flour,  adds,  he 
fays,  much  to  its  nutriment :  and  he  is  undoubtedly 
right ;  for  the  flour  of  rice,  though  very  nutritious,  is 
fo  dry,  that  it  is  difficult  to  make  bread  of  it  by  itfelf. 
See  Bread  of  Rice,  in  this  Suppl. 

As  rice  is  a  favourite  fubftitute  for  bread  in  years  of 
fcarcity,  it  may  not  be  difagreeable  to  our  readers  to 
know  the  method  of  cultivating  the  plant  in  thcfe  coun- 
tries where  it  is  the  principal  food  of  the  inhabitants. 
We  have  the  following  full  and  perfpicuous  account  of 
the  Chinefe  practice  by  Sir  George  Staunton. 

"  Much  of  the  low  grounds  in  the  middle  and  fouth- 
ein  provinces  of  the  empire  are  appropriated  to  the 
culture  of  that  grain.  It  conftitutes,  in  fact,  the  prin- 
cipal part  of  the  food  of  all  thcfe  inhabitants,  who  are 
not  fo  indigent  as  to  be  forced  to  fubfift  on  other  and 
cheaper  kinds  of  grain.  A  great  proportion  of  the  fur- 
face  of  the  country  is  well  adapted  for  the  production 
of  rice,  which,  from  the  time  the  feed  is  committed  to 
the  foil  till  the  plant  approaches  to  maturity,  requires 
to  be  immerfed  in  a  theet  ef  water.  Many  and  great 
rivers  run  through  the  feveral  provinces  of  China,  the 
low  grounds  bordering  on  thofe  rivers  are  annually  in- 
undated, by  which  means  is  brought  upon  their  furface 
a  rich  mud  or  mueilage  that  fertilizes  the  foil,  in  the 


fame  manner  as  Egypt  receives  its  fecundative  quality 
from  the  overflowing  of  the  Nile.  The  periodical  rains 
which  fall  near  the  fources  of  the  Yellow  and  the  Kiang 
rivers,  not  very  far  diftant  from  thofe  of  the  Ganges 
and  the  Burumpooter,  among  the  mountains  bounding 
India  to  the  north,  and  China  to  the  weft,  often  fwell 
thofe  rivers  to  a  prodigious  height,  though  not  a  drop 
of  rain  fliould  have  fallen  on  the  plains  through  which 
they  afterwards  flow. 

"  After  the  mud  has  lain  fome  days  upon  the  plains 
in  China,  preparations  are  made  for  planting  them  with 
rice.  For  this  purpofe,  a  fmall  fpot  of  ground  is  in- 
clofed  by  a  bank  of  clay ;  the  earth  is  ploughed  up  ; 
and  an  upright  harrow,  with  a  row  of  wooden  pins  in 
the  lower  end,  is  drawn  lightly  over  it  by  a  buffalo. 
The  grain,  which  had  previoufly  been  fteeped  in  dung 
diluted  with  animal  water,  is  then  fown  very  thickly 
on  it.  A  thin  fheet  of  water  is  immediately  brought 
over  it,  either  by  channels  leading  to  the  fpot  from  a 
fource  above  it,  or  when  below  it  by  means  of  a  chain 
pump,  of  which  the  ufe  is  as  familiar  as  that  of  a  hce 
to  every  Chinefe  hufbandman.  In  a  few  days  the 
flioots  appear  above  the  water.  In  that  interval,  the 
remainder  of  the  ground  intended  for  cultivation,  if 
ftiff,  is  ploughed,  the  lumps  broken  by  hoes,  and  ihe 
furface  levelled  by  the  harrow.  As  foon  as  the  (hoots 
have  attained  the  height  of  fix  or  feven  inches,  they  are 
plucked  up  by  the  roots,  the  tops  of  the  blades  cut  off, 
and  each  root  is  planted  feparately,  fometimes  in  fmall 
furrows  turned  with  the  plough,  and  fometimes  in  holes 
made  in  rows  by  a  drilling  ftick  for  that  purpofe.  The 
roots  are  about  half  a  foot  afunder.  Water  is  brought 
over  them  a  fecond  time.  For  the  convenience  of  irri- 
gation, and  to  regulate  its  proportion,  the  rice  fields 
are  fubdivided  by  narrow  ridges  of  clay,  into  fmall  in- 
clofures.  Through  a  channel,  in  each  ridge,  the  water 
is  conveyed  at  will  to  every  fubdivifion  of  the  field.  As 
the  rice  approaches  to  maturity,  the  water,  by  evapo- 
ration and  abforption,  difappears  entirely ;  and  the 
crop,  when  ripe,  covers  dry  ground.  The  firft  crop  or 
harveft,  in  the  fouthern  provinces  particularly,  happens 
towards  the  end  of  May  or  beginning  of  June.  The 
inftrument  for  reaping  is  a  fmall  fickle,  dentated  like  a 
faw,  and  crooked.  Neither  carts  nor  cattle  are  ufed  to 
carry  the  fheaves  off  from  the  fpot  where  they  were 
reaped  ;  but  they  are  placed  regularly  in  frames,  two 
of  which,  fufpended  at  the  extremities  of  a  bamboo 
pole,  are  carried  acrofs  the  moulders  of  a  man,  to  the- 
place  intended  for  difengaging  the  grain.from  the  items 
which  had  fupported  it.  This  operation  is  performed, 
not  only  by  a  flail,  as  is  cufromary  in  Europe,  or  by 
cattle  treading  the  corn  in  the  manner  of  other  Orien- 
talifts,  but  fometimes  alio  by  (hiking  it  againft  a  plank 
fet  upon  its  edge,  or  beating  it  againft  the  fide  of  a 
large  tub  fcolloped  for  that  purpofe  ;  the  back  and  fides 
being  much  higher  than  the  front,  to  prevent  the  grain 
from  being  difperfed.  After  being  winnowed,  it  is 
carried  to  the  granary. 

"  To  remove  the  fkin  or  huik  of  rice,  a  large  ftrong 
earthen  veffel,  or  hollow  ftone,  in  form  fomewhat  like 
that  which  is  ufed  elfewhere  for  filtering  water,  is  fixed 
firmly  in  the  ground  ;  and  the  grain,  placed  in  it,  is, 
ftruck  with  a  conical  ftone  fixed  to  the  extremity  of  a 
lever,  and  cleared,  fometimes  indeed  imperfectly,  from 
the  hulk.     The  ftone  is  worked  frequently  by  a  perfon 

treading; 
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Rich, Cape,  treading  upon  the  end  of  the  lever.     The  fame  object    wind  blows  frefli 
„.  ,U     ,    is  attained  alfo  by  paffing  the  grain  between  two  flat 
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ftones  of  a  circular  form,  the  upper  of  which  turns 
round  upon  the  other,  but  at  fuch  a  diftance  from  it  as 
not  to  break  the  intermediate  grain.  The  operation  is 
performed  on  a  larger  fcale  in  mills  turned  by  water  ; 


But  you  need  not  go  fo  near  the  Richmond, 
ifland.     Wood  Ifland  is  in  lat.  43  5c  N.  and  long.  69 
57  W.— ib. 

RICHMOND,  a  townftiip  on  the  weft  line  of  the 
State  of  Maffacbufetts,  in  Berkfhire  county,  17  miles 
W.  by  S.  of  Lenox,  and  150  weft  of  Bofton.     Iron  ore 


the  axis  of  the  wheel  carrying  feveral  arms,  which,  by  of  the  firft  quality  is  found  here,  but  as  it  lies  deep  it  is 
ftriking  upon  the  ends  of  levers,  raife  them  in  the  fame  raifed  at  a  great  expenfe.  Ore  of  indifferent  quality  is 
manner  as  is  done  by  treading  on  them.  Sometimes  found  in  many  places.  It  abounds  with  lime-ftone, 
twenty  of  thefe  levers  are  worked  at  once.  The  ftraw  coarfe,  white,  and  clouded  marble.  The  town  was 
from  which  the  grain  has  been  difengaged  is  cut  chiefly  incorporated  in  1775,  and  contains  an  iron-work,  3 
into  chaff,  to  ferve  as  provender  for  the  very  few  cattle  grift  mills,  a  fulling-mill,  2  faw-mills,  and  1255  inha- 
employed  in  Chinefe  hufbandry.  bitants. — ib. 

"  The  labour  of  the  firft  crop  being  finiflied,   the         Richmond,  a  townfhip   of  Chefliire  county,  New- 
ground  is  immediately  prepared  for  the  reception  of    Hampfhire  ;  fituated  on  the  Maffachufetts  line,  about 

1 1  miles  eaft  of  Connecticut  river,  and  97  W.  by  S.  of 
Portfmouth.  It  was  incorporated  in  1752,  and  con- 
tains 1380  inhabitants. — ib. 

Richmond,  a  townfhip  in  Wafhington  county,  Rhode- 


frefh  feeds.  The  firft  operation  undertaken  is  that  of 
pulling  up  the  ftubble,  collecting  it  into  fmall  heaps, 
which  are  burnt,  and  the  aflies  fcattered  upon  the  field. 
The  former  proceffes  are  afterwards  renewed.  The 
fecond  crop  is  generally  ripe  late  in  Odober  or  early  in    Ifland,  feparatedfrom  Hopkinton  on  the  weft  by  Ward's 


November.  The  grain  is  treated  as  before  ;  but  the 
ftubble  is  no  longer  burnt.  It  is  turned  under  with 
the  plough,  and  left  to  putrefy  in  the  earth.  This, 
with  the  ilime  brought  upon  the  ground  by  inundation, 
are  the  only  manures  ufually  employed  in  the  culture  of 
rice." 


river  a  branch  of  Paucatuck  river.  It  is  about  19  miles 
weft  of  Newport,  and  contains  1760  inhabitants. — ib. 
Richmond,  a  county  of  New- York,  comprehending 
all  Staten-Ifland,  Shooters-Ifland,  and  the  Iflands  of 
Meadow,  on  the  weft  fide  thereof.  It  is  divided  into 
the  townfhips   of  Caftletown,   Northfield,    Southfield, 


RICH,  Cape,  on  the  W.  fide  of  the  ifland  of  New-  and  Weftfield.  It  contains  3,835  inhabitants;  of  whom 

foundland,  towards  the  N.  end,  and  in  the  N.  E.  part  488  are  electors,  and  75-9  flaves. — ib. 

of  the  gulph  of  St  Lawrence,  having  the  ifle  of  St  John  Richmond,  a  county   of  N.  Carolina,   fituated   in 

and  other  fmall  ifles  to  the  north.     This  cape  or  point  Fayette   diftrict,  bounded  fouth,   by  the  State  of  S. 

ufed  to  be  omitted  in  the  French  maps,  feemingly  be-  Carolina,  and  north,  by  Moore   county.     It  contains 

caufe  it  was  the   bounds  of  their  privilege  of  fifliing,  5055  inhabitants,  including  583  flaves.     Chief  town, 

which  extended  from  hence  northward,  and  round  to  Rockingham.     The  court-houfe,  at  which  a  pott-office 


Capf 


Bonavifta. — Morfe. 

RICHARDSON'S  Bay,  on  the  S.  E.  part  of  the 
ifland  of  Jamaica.  The  anchorage  within  it  is  between 
Morant  river  and  Two  Mile  Wood. — ib. 

RICHFIELD,  a  townfhip  of  New  York,  fituated  in 


is  kept,  is  20  miles  from  Anfon  court-houfe,  56  from 
Fayetteville,  and  563  from  Philadelphia. — ib. 

Richmond,  a  county  of  Virginia,  bounded  N.  and 
N.  E.  by  Weftmoreland,  and  S.  and  S.  W.  by  Rappa- 
hannock river,  which  feparates  it  from  Effex  county. 


Otfego  county,  taken  from  Otfego  townfhip,  and  incor-    It  contains  6,985  inhabitants,  of  whom  3,984  are  flaves. 


porared  in  1792  ;  229  of  its  inhabitants  are  electors. — ib. 

RICHFORD,  the  north-eafternmoft  townfhip  of 
Franklin  county  Vermont ;  on  Miffifconi  river. — ib. 

RICHLAND,  a  county  of  S.  Carolina,  Camden 
diftrict ;  bounded  S.  and  S.  W.  by  Congaree  and 
Broad  rivers,  and  eaft  by  Wateree  river,  which  divides 
it  from  Kerfhaw  and  Clermont  counties.     It  contains 


The  court-houfe,  where, a  poft-office  is   kept,  is   273 
miles  from  Philadelphia. — ib. 

Richmond,  the  prefent  feat  of  government  of  the 
State  of  Virginia,  is  fituated  in  Henrico  county,  on  the 
north  fide  of  James's  river,  juft  at  the  foot  of  the  falls, 
and  contains  between  400  and  500  houfes,  and  nearly 
4,000  inhabitants.     Part  of  the  houfes  are  built  on  the 


3,930  inhabitants;  of  whom  2,479  are  white,  and  1,437  margin  of  the  river,  convenient  for  bufinefs  ;  the  reft 

flaves. — ib.  are  upon  a  hill  which  overlooks  the  lower  part  of  the 

Richland,   a  townfhip  of  Pennfylvania,  in  Buck's  town,  and  commands  an  extenfive  profpect  of  the  river 

county. — ib.  and  adjacent  country.     The  new  houfes  are  well  built. 

RICHLIEU  I/lands,  a  clufter  of  fmall  iflands  in  the  A  large  ftate-houfe,  or  capitol,  has  lately  been  erected 

river  St  Lawrence,  about  12  leagues  above  the  town  of  on  the  hill.   This  city  like  wife  boafts  of  an  elegant  ftatue 


Trois  Rivieres,  at  the  boundary  of  the  government  of 
Montreal.  There  are  nearly  100  of  them.  N.  lat. 
46  22,  W.  long.  71  7. — ib. 

Richlieu,  the  name  of  an  ancient  fmall  fortification 
built  by  the  French,  on  the  north  bank  of  the  river 
Sorel,  at  its  junction  with  the  river  St  Lawrence,  oppo- 
fite  the  iflands  of  Richlieu. — ib. 

RICHMAN's  Ifland,  on  the  coaft  of  Cumberland 
county,  Diftrict  of  Maine,  about  northerly,  four  leagues 
from  Wood  Ifland,  and  a  league  weft  of  Portland. 
Few  veffels  put  in  here,  except  coafters.  There  is 
a  funken  ledge  S.  E.  half  a  mile  from  the  north  eaft 
end  of  the  ifland,  which  only  fhews  itfelf  when  the 


of  the  illuftrious  Wafhington,  which  was  formed  at  Pa- 
ris. The  lower  part  of  the  town  is  divided  by  a  creek, 
over  which  is  a  convenient  bridge.  Abridge  between  300 
and  400  yards  in  length,  has  been  thrown  acrofs  James's 
river,  at  the  foot  of  the  fall,  by  Col.  Mayo.  That  part 
from  Manchefter  to  the  ifland  is  built  on  15  boats. 
From  the  ifland  to  the  rocks  was  formerly  a  floating 
bridge  of  rafts  ;  but  the  enterprifing  proprietor  has 
now  built  it  of  framed  log  piers,  filled  with  ftones. 
From  the  rocks  to  the  landing  at  Richmond,  the 
bridge  is  continued  on  framed  piers  filled  with  ftones. 
This  bridge  connects  the  city  with  Manchefter;  and  as 
the  paffengers  pay  toll,  it  produces  a  handfome  reve- 
nue 
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khmond  nue  to  Col.  Mayo,  who  is  the  fole  proprietor.  The 
public  buildings,  befides  the  ftate-houfc,  are  an  Epifco- 
pal  church,  a  court-houfe,  gaol,  a  theatre,  and  3  tobac- 
co ware-houfes.  The  falls  above  the  bridge  are  7  miles 
in  length.  A  noble  canal  is  cutting,  and  nearly  com- 
pleted on  the  north  fide  of  the  river,  which  is  to  termi- 
nate in  a  bafon  of  about  two  acres,  in  the  town  of 
Richmond.  From  this  bafon  to  the  wharves  in  the  ri- 
ver, will  be  a  land  carriage  of  about  a  mile.  The  ex- 
penfe  is  eftimated  at  £30,000  Virginia  currency.  The 
opening  of  this  canal  promifes  the  addition  of  much 
wealth  to  Richmond.  Ve/Tels  of  burden  lie  at  City 
Point,  20  miles  below,  to  which  the  goods  from  Rich- 
mond are  fent  down  in  boats.  It  is  626  miles  from 
Bofton,  374  from  N.  York,  176  from  Baltimore,  278 
from  Philadelphia,  247  from  Fayetteville,  497  from 
Chariefion,  and  662  from  Savannah.  N.  lat.  37  40, 
W.  long.  77  50. — ib. 

Richmond,  a  county  of  the  Upper  diftridt  of  Geor- 
gia, in  which  is  fituated  the  city  of  Augufta.  It  is  fe- 
parated  from  S.  Carolina,  on  the  E.  by  Savannah  river, 
and  contains  1 1,317  inhabitants,  of  whom  4,1 16  are 
flaves. — ib. 

Richmond,  a  town  of  the  ifland  of  St  Vincent's,  in 
the  Wed-  Indies.  It  is  feated  at  the  head  of  a  deep  bay, 
on  the  weftern  fide  of  the  iiiand.  Chateaubelair  river 
runs  on  the  fouth  fide  of  the  town,  which  gives  name 
to  the  bay.  Another  river  empties  into  the  bay  on  the 
north  fide  of  the  town. — lb. 

RIDEAU,  in  fortification,  afmall  elevation  of  earth, 
extending  itfeif  lenglhwife  on  a  plain;  ferving  to  cover 
a  camp,  or  give  an  advantage  to  a  port. 

Rideau  is  fometimes  alfo  ufed  for  a  trench,  the 
earth  of  which  is  thrown  up  on  its  fide,  to  ferve  as  a 
parapet  for  covering  the  men. 

RIDGEFIELD,  a  poft-town  of  Connecticut,  in 
Fairfield  county,  10  miles  fouth-weftward  of  Danbury, 
78  fouth  weft  of  Hartford,  51  northeaftof  Kingfbridge, 
in  the  State  of  New- York,  and  161  north-eaft  of  Phila- 
delphia. The  townfhip  of  Ridgefield  was  called  by 
the  Indians  Caudoto-wa,  or  high  land.  It  well  anfwers 
the  name,  for  though  it  is  14  miles  from  the  Sound,  it 
affords  a  good  profpect  of  it,  and  of  Long-Ifland.  Of 
the  latter,  40  miles  in  length  is  vifible,  and  vefiels  may 
be  feen  as  they  pais  up  the  Sound.  It  was  fettled  in 
1709. —  Morse. 

RIDLEY  (Dr  Glofter),  was  of  the  fame  family 
with  Dr  Nicolas  Ridley,  Biihop  of  London,  and  Mar- 
tyr to  the  Reformation.  (See  Ridley,  Encycl)  He 
was  born  at  fea,  in  1702,  on  board  the  Gloucester  Eaft 
Indiaman ;  to  which  circumftance  he  was  indebted  for 
his  Chriftian  name.  He  received  his  education  at  Win- 
chester fchool,  and  thence  was  elected  to  a  fellowfhip  at 
New  college,  Oxford,  where  he  proceeded  B.'C,  L. 
April  29.  1729.  In  thofe  two  feminaries  he  cultivat- 
ed an  early  acquaintance  with  the  mufes,  and  laid  the 
foundation  of  thofe  elegant  and  folid  acquirements  for 
which  he  was  afterwards  fo  eminently  diltinguifhed  as  a 
poet,  an  hiftorian,  and  a  divine.  During  a  vacancy  in 
1728,  he  joined  with  four  friends,  viz.  Mr  Thomas 
Fletcher  (afterwards  Bifhop  of  Kildare),  Mr  (after- 
wards Dr)  Eyre,  Mr  Morrifon,  and  Mr  Jennens,  in 
writing  a  tragedy  called  "  The  Fruitlefs  Redreff,"  each 
undertaking  an  act  on  a  plan  previoufly  concerted. 
When  they  delivered  in  their  feveral  proportions  at  their 
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meeting  in  the  winter,  few  readers  would  have  known  Ridley, 
that  the  whole  was  not  the  production  of  a  fingle  hand.  II  . 
This  tragedy,  which  was  offered  to  Mr  Wilks,  but  ne- 
ver  acted,  is  ft  ill  in  MS.  with  another  called  "  Jugur- 
tha."  Dr  Ridley  in  his  youth  was  much  addicted  to 
theatrical  performances.  Midhurft,  in  SufTex,  was  the 
place  where  they  were  exhibited;  and  the  company  of 
gentlemen  actors  to  which  he  belonged  confifted  chiefly 
of  his  coadjutors  in  the  tragedy  already  mentioned.  He 
is  faid  to  have  performed  the  characters  of  Marc  An- 
tony, Jaffier,  Horatio,  and  Monefes,  with  diftinguifhed 
applaufe;  a  circumftance  that  will  be  readily  believed 
by  thofe  who  are  no  ftrangers  to  his  judicious  and 
graceful  manner  of  fpeaking  in  the  pulpit. 

For  great  part  of  his  life  he  had  no  other  preferment 
than  the  fmall  college  living  of  Weftow  in  Norfolk,  and 
the  donative  of  Poplar  in  Middlefex,  where  he  refided". 
To  thefe  his  college  added,  fome  years  after,  the  dona- 
tive of  Romford  in  EfTex.  "  Between  thefe  two  places 
the  curricle  of  his  life  had  (as  he  exprefled  it)  rolled  for 
fome  time  almoll  perpetually  upon  poftchaife  wheels, 
and  left  him  not  time  for  even  the  proper  ftudies  of 
economy,  or  the  neceflary  ones  of  his  profeffion."  Yet 
in  this  obfcure  fituation  he  remained  in  pofteflion  of, 
and  content  with,  domeftic  happinefs  ;  and  was  honour- 
ed with  the  intimate  friendfhip  of  fome  who  were  not 
lefs  diftinguifhed  for  learning  than  for  worth. 

In  1740  and  1741  he  preached  "  Eight  Sermons  at- 
Lady  Moyer's  Lecture,"  which  were  publifhed  in  1742, 
8vo,  In  1756  he  declined  an  offer  of  going  to  Ireland 
as  firft  chaplain  to  the  Duke  of  Bedford  ;  in  return  for 
which  he  was  to  have  had  the  choice  of  promotion, 
either  at  Chrift-church,  Canterbury,  Weftminfter,  or 
Windfor.  His  modefty  inducing  him  to  leave  the 
choice  of  thefe  to  his  patron,  the  confequence  was,  that 
he  obtained  none  of  them.  In  1763,  he  publiflied  the 
"  Life  of  Bifhop  Ridley,"  in  4to,  by  fubfcription,  and 
cleared  by  it  as  much  as  brought  him  800I.  in  the  pub- 
lic funds.  In  the  latter  part  of  his  life  he  had  the 
misfortune  to  lofe  both  his  fons,  each  of  them  a  youth 
of  abilities.  The  elder,  James,  was  author  of  "  The 
Tales  of  the  Genii,"  and  fome  other  literary  perform- 
ances. Thomas,  the  younger,  was  fent  by  the  Eaft 
India  Company  as  a  writer  to  Madras,  where  he  was 
no  fooner  Jet  tied  than  he  died  of  the  fmall  pox.  In 
1765,  Dr  Ridley  publifned  his  "  Review  of  Philips's 
Life  of  Cardinal  Pole  ;"  and  in  1768,  in  reward  for  his 
labours  in  this  controverfy,  and  in  another  which  "  The 
Confeffional"  produced,  he  was  prefented  by  Archbi-. 
fhop  Seeker  to  a  golden  prebend  in  the  cathedral  church- 
of  Salifbury  (an  option),  the  only  reward  he  received: 
from  the  great  during  a  long,  ufeful,  and  laborious  life,, 
devoted  to  the  duties  of  his  function.  At  length,  worn, 
out  with  infirmities,  he  departed  this  life  in  1774,  leav- 
ing a  widow  and  four  daughters.  His  epitaph,  which 
was  written  by  Bifhop  Lowth  with  his  ufual  elegance,, 
informs  us,  that  for  his  merits  the  univerfity  of  Oxford; 
conferred  upon  him  the  degree  of  D.  D.  by  diploma,, 
which  is  the  higheft  literary  honour  which  that  learned: 
body  has  to  beftow. 

RIDLEY,-  a  townfhip  in  Delaware  county,  Penn- 
fyl  vania . — Morse . 

RIENZI  (Nicolas  Gabrini  de),  one  of  the  mofij 
extraordinary  men  of  the  14th  century,  was  born  at 
Rome,  we  know  not.  in  what  year.     His  father,  Law-. 

rejice; 


R     I     E 


C     96     ] 


R    I    E 


Rienzi.  rence  Gabrini,  was  a  mean  vintner,  or,  as  others  fay, 
a  miller,  and  his  mother  a  laundrefs.  Thefe  perfons, 
however,  found  the  means  of  giving  their  fon  a  liberal 
education  ;  and  to  a  good  natural  understanding  he 
joined  an  uncommon  atfiduity,  and  made  great  profi- 
ciency in  ancient  literature.  Every  thing  which  he 
read  he  compared  with  fimilar  paffages  that  occurred 
within  his  own  obfervation ;  whence  he  made  reflec- 
tions, by  which  he  regulated  his  conduct.  To  this  he 
added  a  great  knowledge  in  the  laws  and  cufloms  of 
nations.  He  had  a  vaft  memory  :  he  retained  much  of 
Cicero,  Valerius  Miximus,  Livy,  the  two  Senecas,  and 
Ccefar's  Commentaries  efpecially,  which  he  read  conti- 
nually, and  often  quoted  by  application  to  the  events  of 
his  own  times.  This  fund  of  learning  proved  the  bafis 
and  foundation  of  his  rife.  The  deflre  he  had  to  dif- 
tinguiih  himfelf  in  the  knowledge  of  monumental  hif- 
tory,  drew  him  to  another  fort  of  fcience,  in  which  few 
men  at  that  time  exerted  themfelves.  He  paffed  whole 
days  among  the  infcriptions  which  are  to  be  found  at 
Rome,  and  acquired  foon  the  reputation  of  a  great  an- 
tiquary. Having  hence  formed  within  himfelf  the  moft 
exalted  notions  of  the  juftice,  liberty,  and  ancient  gran- 
deur of  the  old  Romans,  words  he  was  perpetually  re- 
peating to  the  people,  he  at  length  perfuaded  not  only 
himfelf,  but  the  giddy  mob  his  followers,  that  he  fhould 
one  day  become  the  reftorer  of  the  Roman  republic. 
His  advantageous  Mature,  his  countenance,  and  that  air 
of  importance  which  he  well  knew  how  to  afTume, 
deeply  imprinted  all  that  he  faid  in  the  minds  of  his 
audience. 

Nor  was  it  only  by  the  populace  that  he  was  ad- 
mired ;  he  alfo  found  means  to  infinuate  himfelf  into 
the  favour  of  thofe  who  partook  of  the  adminiftration. 
Rienzi's  talents  procured  him  to  be  nominated  one  of 
the  deputies  fent  by  the  Romans  to  Pope  Clement  VI. 
who  rdided  at  Avignon.     The  intention  of  this  depu- 
tation was  to  make  his  Holinefs  fenfible,  how  prejudi- 
cial his  abfence  was,  as  well  to  himfelf  as  to  the  intereft 
of  Rome.     At  his  flrft  audience,  our  hero  charmed  the 
court  of  Avignon  by  his  eloquence  and  the  fprightli- 
nefs  of  his  converfation.     Encouraged  by  fuccefs,  he 
one  day  took   the  liberty  to  tell  the  Pope,    that  the 
grandees  of  Rome  were  avowed  robbers,  public  thieves, 
infamous  adulterers,  and  illuftrious  profligates ;  who, 
by  their  example,  authorifed  the  moft  horrid  crimes. 
To   them  he   attributed  the   defolation  of  Rome ;   of 
which  he  drew  fo  lively  a  picture,  that  the  Holy  Fa- 
ther was  moved,  and  exceedingly  incenfed  againft  the 
Roman  nobility.     Cardinal  Colonna,  in  other  refpects 
a  lover  of  real  merit,  could  not  help  confidering  thefe 
reproaches  as  reflecting  upon  fome  of  his  family ;  and 
therefore  found  means  of  difgracing  Rienzi,  fo  that  he 
fell  into  extreme  mifery,  vexation,  and  ficknefs,  which, 
joined  with  indigence,  brought  him  to  an  hofpital.    Ne- 
verthelefs,  the  fame  hand  that  threw  him  down,  raifed 
him  up  again.    <The  cardinal,  who  was  all  compaflion, 
caufed  him  to  appear  before  the  Pope,  in  affurance  of 
his  being  a  good  man,  and  a  great  partizan  for  juftice 
and  equity.     The  Pope  approved  of  him  more  than 
ever;  and,  to  give  him  proofs  cf  his  efteem  and  confi- 
dence, made  him  apoftolic  notary,  and  fent  him  back 
loaded  with  favours. 

Being  returned  to  Rome,  he  began  to  execute  the 
functions  of  his  office  ;  and  by  affability,  candour,  afii- 


duity,  and  impartiality,  in  the  adminiftration  of  juftice,  Rienzi, 
he  arrived  at  a  fuperior  degree  of  popularity ;  which 
he  ft  ill  improved  by  continued  invectives  againft  the 
vices  of  the  great,  whom  he  took  care  to  render  as  odi- 
ous as  poflible  ;  till  at  laft,  for  fome  ill-timed  freedoms 
of  fpeech,  he  was  not  only  feverely  reprimanded,  but 
difplaced.  From  this  time  it  was  his  conftant  endea- 
vour to  infpire  the  people  with  a  fondnefs  for  their  an- 
cient liberties  ;  to  which  purpofe  he  caufed  to  be  hung 
up  in  the  moft  public  places  emblematic  pictures,  ex- 
preffive  of  the  former  fplendour  and  prefent  decline  of 
Rome.  To  thefe  he  added  frequent  harangues  and 
predictions  upon  the  fame  fubject.  In  this  manner  he 
proceeded  till  one  party  looked  on  him  only  as  a  mad- 
man, while  others  careffed  him  as  their  protector.  At 
length  he  ventured  to  open  himfelf  to  fuch  as  he  be- 
lieved male  contents.  At  firft  he  took  them  feparately  ; 
afterwards,  when  he  thought  he  had  firmly  attached  a 
fufficient  number  to  his  intereft,  he  affembled  them  to- 
gether, and  reprefented  to  them  the  deplorable  ftate  of 
the  city,  over-run  with  debaucheries,  and  the  incapaci- 
ties of  their  governors  to  correct  or  amend  them.  As 
a  neceffary  foundation  for  the  enterprife,  he  gave  them 
an  infight  into  the  immenfe  revenues  of  the  apoftolic 
chamber  :  He  demonftrated,  that  the  Pope  could,  only 
at  the  rate  of  fourpence,  raife  a  hundred  thoufand  flo- 
rins by  firing,  as  much  by  fait,  and  as  much  more  by 
the  cuftoms  and  other  duties.  As  for  the  reft,  faid  he, 
I  would  not  have  you  imagine  that  it  is  without  the 
Pope's  confent  I  lay  hands  on  the  revenues.  Alas ! 
how  many  others  in  this  city  plunder  the  effects  of  the 
church  contrary  to  his  will ! 

By  this  artful  lie,  he  fo  animated  his  auditors,  that 
they  declared  they  would  make  no  fcruple  of  fecuring 
thefe  treafures  for  whatever  end  might  be  moft  conve- 
nient ;  and  that  they  were  devoted  to  the  will  of  him  their 
chief.     Having  obtained  fo  much,  to  fecure  his  adhe- 
rents from  a  revolt,  he  tendered  them  a  paper,  fuper- 
fcribed,  "  an  oath  to  procure  the  good  eftablilhment ;" 
and  made  them  fubfcribe  and  fvvear  to  it  before  he  dif- 
miffed  them.    By  what  means  he  prevailed  on  the  Pope's 
vicar  to  give  a  tacit  fanction  to  his  project,  is  not  cer- 
tainly known  ;  that  he  did  procure  that  fanction,  and 
that  it  was  looked  on  as  a  mafterpiece  of  policy,  is  ge- 
nerally admitted.     "  The  20th  of  May,  being  Whit- 
funday,  he  fixed  upon  to  fanctify  in  fome  fort  his  en- 
terprife ;  and  pretended,  that  all  he  acted  was  by  parti- 
cular'infpiration  of  the  Holy  Ghoft.     About  nine,  he 
came  out  of  the  church  bare  headed,  accompanied  by 
the  Pope's  vicar,  furrounded  by  an  hundred  armed  men. 
A  vaft  crowd  followed  him  with  fhouts  and  acclama- 
tions."      The   gentlemen    confpirators   carried  three 
ftandards  before  him,  on  which  were  wrought  devices, 
infinuating,  that  his  defign  was  to  re-eftablifh  liberty, 
juftice,  and  peace.     In  this  manner  he  proceeded  di- 
rectly to  the  Capitol,  where  he  mounted  the  roftrum  ; 
and,  with  more  boldnefs  and  energy  than  ever,  expa- 
tiated on  the  miferies  to  which  the  Romans  were  reduc- 
ed :  at  the  fame  time  telling  them,  without  hefitation, 
"  that  the  happy  hour  of  their  deliverance  was  at  length 
come,  and  that  he  was  to  be  their  deliverer,  regardlefs  of 
the  dangers  he  was  expofed  to  for  the  fervice  of  the  Holy 
Father  and  the  people's  fafety."     After  which,  he  or- 
dered the  laws  of  what  he  called  the  good  eftablifhment 
to  be  read :  "  affured  that  the  Romans  would  refolve 
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to  obferve  thefe  laws,  he  engaged  in  a  fhort  time  to  re- 
eftablifh  them  in  their  ancient  grandeur." 

The  laws  of  the  good  eftablifhment  promifed  plenty 
and  fecurity,  which  were  greatly  wanted ;  and  the  hu- 
miliation of  the  nobility,  who  were  deemed  common 
oppreffors.  Such  laws  could  not  fail  of  being  agree- 
able  to  a  people  who  found  in  them  thefe  double  ad- 
vantages ;  wherefore,  "  enraptured  with  the  pleafing 
ideas  of  a  liberty  to  which  they  were  at  prefent  ftran- 
gers,  and  the  hope  of  gain,  they  came  moft  zealoufly 
into  the  fanaticifm  of  Rienzi.  They  refumed  the  pre- 
tended authority  of  the  Romans  ;  they  declared  him 
fovereign  of  Rome  ;  and  granted  him  the  power  of  life 
and  death,  of  rewards  and  punifhments,  of  enacting  and 
repealing  the  laws,  of  treating  with  foreign  powers ;  in 
a  word,  they  gave  him  the  full  and  fupreme  authority 
over  all  the  cxtenfive  territories  of  the  Romans. 

Rienzi,  arrived  at  the  fummit  of  his  withes,  kept  at  a 
great  diftance  his  artifice :  he  pretended  to  be  very  un- 
willing to  accept  of  their  offers,  but  upon  two  condi- 
tions ;  the  firft,  that  they  fliould  nominate  the  Pope's 
vicar  (the  Bifhop  of  Orvieto)  his  copartner;  the  fe- 
cond,  that  the  Pope's  confent  fhould  be  granted  him, 
which  (he  told  them)  he  flattered  himfelf  he  fhould  ob- 
tain. "  On  the  one  hand,  he  hazarded  nothing  in 
thus  making  his  court  to  the  Holy  Father;  and,  on 
the  other,  he  well  knew,  that  the  Bifhop  of  Orvieto 
would  carry  a  title  only,  and  no  authority.  The  people 
granted  his  requeft,  but. paid  all  the  honours  to  him  : 
he  poffefied  the  authority  without  reftriftion  ;  the  good 
Bifhop  appeared  a  mere  fhadow  and  veil  to  his  enter- 
prifes.  Rienzi  was  feated  in  his  triumphal  chariot,  like 
an  idol,  to  triumph  with  the  greater  fplendour.  He 
difmifled  the  people  replete  with  joy  and  hope.  He 
feized  upon  the  palace,  where  he  continued  after  he  had 
turned  out  the  fenate  ;  and,  the  fame  day,  he  began  to 
dictate  his  laws  in  the  Capitol."  This  election,  though 
not  very  pleaflng  to  the  Pope,  was  ratified  by  him  ; 
neverthelefs,  Rienzi  meditated  the  obtaining  of  a  title, 
exclufive  of  the  papal  prerogative.  Well  verfed  in  the 
Roman  hiftory,  he  was  no  itranger  to  the  extent  of  the 
tribunitial  authority ;  and  as  he  owed  his  elevation  to 
the  people,  he  chofe  to  have  the  title  of  their  magi- 
ftrate.  He  afked  it,  and  it  was  conferred  on  him  and 
his  copartner,  with  the  addition  of  deliverers  of  their 
country.  Our  adventurer's  behaviour  in  his  elevation 
was  at  firft  fuch  as  commanded  efteem  and  refpeft,  not 
only  from  the  Romans,  but  from  all  the  neighbouring 
ftates.  But  it  is  difficult  for  a  perfon  of  mean  birth, 
elevated  at  once,  by  the  caprice  of  fortune,  to  the  moft 
exalted  ftation,  to  move  rightly  in  a  fphere  wherein  he 
muft  breathe  an  air  he  has  been  unaccuftomed  to.  Ri- 
enzi afcended  by  degrees  the  fummit  of  his  fortune. 
Riches  foftened,  power  dazzled,  the  pomp  of  his  caval- 
cades animated,  and  formed  in  his  mind  ideas  adequate 
to  thofe  of  princes  born  to  empire.  Hence  luxury  in- 
vaded  his  table,  and  tyranny  took  pofleffion  of  his  heart. 
The  pope  conceived  his  defigns  to  be  contrary  to  the  in- 
terefts  of  the  holy  fee ;  and  the  nobles,  whofe  power  it 
had  been  his  conftant  endeavours  to  deprefs,  confpired 
againft  him  :  they  fucceeded  ;  and  Rienzi  was  forced  to 
quit  an  authority  he  had  poifeffed  little  more  than  fix 
months.  It  was  to  a  precipitate  flight  that  he  was  in- 
debted, at  this  juncture,  for  his  life  ;  and  to  different 
difguifes  for  his  fubfequent  prefervation. 
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•  Having  made  an  ineffectual  effort  at  Rome,  and 
"  not  knowing  where  to  find  a  new  refource  to  carry 
on  his  defigns,  he  took  a  moft  bold  ftep,  conformable 
to  that  rafnnefs  which  had  fo  often  aflifted  him  in  his 
former  exploits.  He  determined  to  go  to  Prague,  to 
Charles  king  of  the  Romans,  whom  the  year  before  he 
had  fummoned  to  his  tribunal,"  and  who,  he  forefaw, 
would  deliver  him  up  to  a  Pope  highly  incenfed  againft 
him.  He  was  accordingly  foon  after  fent  to  Avignon, 
and  there  thrown  into  a  prifon,  where  he  continued 
three  years.  The  divifions  and  difturbances  in  Italy, 
occafioned  by  the  number  of  petty  tyrants  that  had 
eftablifhed  themfelves  in  the  ecclefiaftical  territories,  and 
even  at  Rome,  occafioned  his  enlargement.  Innocent 
VI.  who  fucceeded  Clement  in  the  papacy,  fenfible 
that  the  Romans  ftill  entertained  an  affection  for  our 
hero,  and  believing  that  his  chaftifement  would  teach 
him  to  act  with  more  moderation  than  he  had  formerly 
done,  as  well  as  that  "  gratitude  would  oblige  him,  for 
the  remainder  of  his  life,  to  preferve  an  inviolable  at- 
tachment to  the  holy  fee  (by  whofe  favour  he  fhould  be 
re-eftablifhed),"  thought  him  a  proper  inftrument  to 
affift  his  defign  of  reducing  thofe  other  tyrants  ;  and 
therefore,  not  only  gave  him  his  liberty,  but  alfo  ap- 
pointed him  governor  and  fenator  of  Rome.  He  met 
with  many  obftacles  to  the  afTumption  of  this  newly- 
granted  authority  ;  all  which,  by  cunning  and  refolu- 
tion,  he  at  length  overcame.  But  giving  way  to  his 
pafllons,  which  were  immoderately  warm,  and  inclined 
him  to  cruelty,  he  excited  fo  general  a  refentment  againft 
him,  that  he  was  murdered  October  8,  1354. 

"  Such  was  the  end  of  Nicholas  Rienzi,  one  of  the 
moft  renowned  men  of  the  age  ;  who,  after  forming  a 
confpiracy  full  of  extravagance,  and  executing  it  in  the 
fight  of  almoft  the  whole  world,  with  fuch  fuccefs  that 
he  became  fovereign  of  Rome  ;  after  cauling  plenty, 
juftice,  and  liberty,  to  flourifh  among  the  Romans  ;  af- 
ter protecting  potentates,  and  terrifying  fovereign  prin- 
ces ;  after  being  arbiter  of  crowned  heads ;  after  re- 
eftablifhing  the  ancient  majefty  and  power  of  the  Ro- 
man republic,  and  filling  all  Europe  with  his  fame  du- 
ring the  feven  months  of  his  firft  reign  ;  after  having 
compelled  his  mafters  themfelves  to  confirm  him  in  the 
authority  he  had  ufurped  againft  their  interefts — fell  at 
length  at  the  end  of  his  fecond,  which  lafted  not  four 
months,  a  facrifice  to  the  nobility,  whofe  ruin  he  had 
vowed,  and  to  thofe  vaft  projects  which  his  death  pre- 
vented him  from  putting  into  execution."* 

If  the  reader  perceive  any  thing  fimilar  at  prefent  to 
the  rife  of  this  wonderful  man  to  fovereign  authority, 
he  may  perhaps  confole  himfelf  with  the  hope  that  the 
modern  conful  will  in  all  probability  fall  like  the  mo- 
dern tribune.  Both  rofe  by  difplays  of  the  moft  daring 
courage  ;  the  ailbciates  of  both  were  priefts,  who  in 
the  actual  exercife  of  government  were  cyphers  ;  both 
promifed  liberty  and  plenty  to  the  people  whom  they 
ruled  with  abfolute  fway;  and  both  have  trampled  up- 
on the  order  of  nobility. 

RIGO  IJland,  near  the  north-weft  part  of  the  ifland 
of  Porto  Rico,  in  the  Weft-Indies,  behind  which  is  the 
principal  harbour  of  the  main  ifla.nd.-~Morse. 

RIMAC,  a  river  of  Peru,  which  pafTes  through  the 
city  of  Lima,  and  falls  into  the  fea  6  miles  below  that 
dity. — ib. 

RINDGE,  or  Rtnge,  a  town  in  the  county  of  Che- 


*  Biog.Dtff. 
new  edit. 


N 


fhi 


ire, 


R     I     O 


C     98     ] 


ROB 


Ring, 

II 
Rio. 


Cure,  New-Hampfhire.  It  lies  upon  the  Maffachufetts 
line,  about  80  miles  wefteily  of  Portfmouth,  and  70 
north-weft  of  Bofton.  Was  incorporated  in  1768.  In 
1775,  it  contained  542,  and  in  1790,  1143  inhabitants. 
In  this  tovvnfhip  are  thirteen  natural  ponds  of  water  of 
different  fizes,  in  which  are  pickerel,  perch,  trout,  eels, 
&c.  In  this  townthip,  northerly,  is  a  mine  lately  dis- 
covered, which  contains  a  kind  of  ochre  of  a  Spanifh. 
brown.  One  half  of  the  water  of  this  town  runs  to  the 
Merrimack,  the  other  to  Connecticut  river. — ib. 

RING,  in  aftronomy  and  navigation,  an  inftrument 
ufed  for  taking  the  fun's  altitude,  &c.  It  is  ufually  of 
brafs,  about  nine  inches  diameter,  iufpended  by  a  little 
fwivel,  at  the  diftance  of  450  from  the  point  of  which 
is  a  perforation,  which  is  the  centre  of  a  quadrant  of 
900  divided  in  the  inner  concave  furface.  To  ufe  it, 
let  it  be  held  up  by  the  fwivel,  and  turned  round  to  the 
fun,  till  his  rays,  falling  through  the  hole,  make  a  fpot 
among  the  degrees,  which  marks  the  altitude  required. 
This  inftrument  is  preferred  before  the  aftrolabe,  be- 
caufe  the  divifions  are  here  larger  than  on  that  inftru- 
ment. 

RINGO's-TOWN,  in  Hunterdon  county,  New-Jer- 
fey,  lies  about  15  miles  N.  W.  of  Princeton. — Morse. 
RIOBAMBA,ajurifdiction  of  Peru,  in  the  province 
of  Quito,  having  a  capital  of  its  own  name.  The  pro- 
ductions and  manufactures  of  this  province  excel  all 
the  reft  of  the  provinces  of  Peru.  Several  parts  of  it 
are  full  of  mines  of  gold  and  filver. — ib. 

RIO  Bueno,  in  the  ifland  of  Jamaica,  lies  14  miles 
eaftward  of  Martha  Brae,  where  a  fliip  may  lie,  bring- 
ing the  point  N.  N.  W.  in  8  or  9  fathoms  water.  The 
bank  is  fteep.  Eaftward  of  this,  4  or  5  miles  is  Dry- 
Harbour. — ib. 

RIO  Grande,  a  captainfhip  in  the  northern  divifion 
of  Brazil,  whofe  chief  town  is  Tignares. — ib. 

RIO  Grande,  a  large  river  of  Brazil,  from  whence 
the  above  captainfhip  has  its  name.  The  Portuguefe 
fay  its  entrance  is  difficult  and  dangerous,  though  wide 
and  deep  enough  further  in. — ib. 

RIO  Grande,  a  river  of  Terra  Firma,  S.  America, 
which  rifes  near  the  equator,  runs  eaftward,  and  falls 
into  the  North  Sea,  between  Carthagenaand  St  Martha. 
Alfo  the  name  of  a  river  of  Brazil,  which  falls  into  the 
fea  at  Natal  los  Reyes. 

RIO  do  la  Hacha,  a  town  and  province  in  the  north- 
ern divifion  of  Terra  Firma. — ib. 

RIO  de  Patas,  on  the  coaft  of  Brazil,  lies  10  leagues 
to  the  fouthward  of  St  Catherine. — ib. 

RIO  de  la  Plata,  a  province  in  the  S.  divifion  of  Pa- 
raguay, in  S.  America.  Its  chief  town  is  Buenos 
Ayres. — ib. 

RIO  de  Puercos,  a  harbour  or  anchorage  ground  on 
the  northern  fide  of  the  ifland  of  Cuba,  fouth-weft  of 
Bahia  Honda. — ib. 

RIO  Janeiro,  a  rich  and  populous  city  of  Brazil, 
having  many  elegant  churches  and  handfome  buildings, 
•fituated  within  a  large  and  wide  bay,  in  lat.  24  15  fouth, 
and  long.  43  30  weft.  It  contains  about  200,000  in- 
habitants, and  is  a  place  of  confiderable  trade.  It  is 
alfo  called  St  Sebaftian. — ib. 

RIO  Real,  a  river  of  Brazil,  running  almoft  parallel 
with  that  of  St  Francis,  dividing  the  captainfhip  of 
Seregipe  from  that  ©f  Todos  los  Santos,  and  empties 


into  the  ocean  41  leagues  to  the  northward  of  the  bay 
of  that  name. — ib. 

RIPPACANOE  Creek,  in  the  N.  W.  Territory,  is 
a  weftern  branch  of  Wabafh  river.  The  Kickapee  In- 
dian town  lies  near  it.  Its  mouth  is  20  miles  above 
the  Lower  Weau  towns. — ib. 

RIPTON,  a  townfhip  in  Addifon  county,  Vermont, 
22  miles  eaft  of  Lake  Champlain. — ib. 

RIVANNA,  a  fmall  north-weft  branch  of  James's 
river  in  Virginia,  whofe  head  waters  unite  a  few  miles 
north  of  Charlottefville,  and  empties  into  James's  ri- 
ver, about  2  miles  above  Elk  Ifland.  It  is  navigable 
for  canoes  and  batteaux  to  its  interferon  with  the 
fouth-weft  mountains,  which  is  about  22  miles  ;  and 
may  eafily  be  opened  to  navigation  through  thofe 
mountains,  to  its  fork  above  Charlottefville. — ib. 

RIVERHEAD,  a  townfhip  of  New- York,  fituated 
in  Suffolk  county  in  Long- Ifland.  It  was  taken  from 
the  townfhip  of  Southold,  and  incorporated  in  1792; 
244  of  its  inhabitants  are  qualified  electors. — ib. 

RIVER  of  the  Wejl,  in  the  north-weft  part  of  N. 
America,  empties  into  the  ocean  in  about  lat.  43  17 
30  north,  and  long.  122  30  weft.  It  is  little  known, 
except  near  its  mouth. — ib. 

RIVIERE,  Grande,  in  Lower  Canada,  empties  into 
the  ocean  through  the  northern  fhore  of  Chaleur  Bay, 
about  6  leagues  weft-north-weft  of  Cape  Defpair.  Here 
is  a  confiderable  cod-fifhery — ib. 

ROANOKE  Inht,  on  the  coaft  of  N.Carolina  leads 
into  Albemarle  Sound.  N.  lat.  35  56,  W.  long.  76 
14. — ib. 

Roanoke  I/land  is  on  the  fouthern  fide  of  Albemarle 
Sound.  The  north  point  of  the  ifland  is  about  7  miles 
weft  of  Roanoke  Inlet. — ib. 

Roanoke,  a  long  and  rapid  river,  is  formed  by  2 
principal  branches.  Staunton  river,  which  rifes  in  Vir- 
ginia, and  Dan  river,  which  rifes  in  N.  Carolina.  The 
low  lands  on  this  river  are  fubject  to  inundations.  It  is 
navigable  only  for  fhallops,  nor  for  thefe,  but  about 
60  or  70  miles,  on  account  of  falls,  which  in  a  great 
meafure  obftruct  the  water  communication  with  the 
back  country.  It  empties  by  feveral  mouths  into  the 
S.  W.  end  of  Albemarle  Sound.  The  planters  on  the 
basks  of  this  river,  are  fuppofed  to  be  the  wealthier!  in 
North  Carolina.  The  lower  part  of  this  river  was  for- 
merly called  Mozattce. — ib. 

Roanoke  River,  Little,  empties  into  Staunton  river 
from  the  north,  about  15  miles  above  the  junction  of 
Dan  and  Staunton  rivers. — ib. 

ROARING  River,  a  boatable  water  of  Tenneffee 
State,  which  runs  north-wefterly  into  Cumberland  river, 
12  miles  fouth-weft  of  the  mouth  of  Obas  river. — ib. 

ROBERDEAU,  a  fmall  fort  which  was  erected  in 
Bald  Eagle,  or  Sinking  Spring  Valley,  in  Pennfylvania, 
during  the  late  war.  It  was  erected  for  the  protection 
of  thofe  who  then  worked  at  the  lead  mines.  But  the 
Indian  war  raging  around  them,  they  were  forced  to 
abandon  the  enterprize. — ib. 

ROBERT  Bay,  on  the  eaft  coaft  of  Newfoundland, 
feparated  from  Spanifh  Bay  by  a  very  narrow  neck  of 
land  ;  and  about  E.  N.  E.  4  miles  about  the  point  from 
Port  Grave. — ib. 

Robert  Bay,  a  gulf  or  bay  of  the  ifland  of  Martinico 
in  the  Weft- Indies,,  and  one  of  the  fineft  natural  har- 
bours 
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bours  that  can  be  imagined,  being  able  to  contain  the 
largeft  fleet  with  fuch  convenience,  that  the  {hips  may 
ride  near  enough  the  fhore  to  reach  it  with  a  plank.  It 
is  about  2  leagues  in  depth,  and  is  formed  by  the  Point 
of  the  Galleons  on  the  weft,  and  Point  Rofe  on  the 
eaft. — ib. 

ROBERVALLTAN  lines,  a  name  given  to  cer- 
tain lines  ufed  for  the  transformation  of  figures  ;  thus 
called  from  their  inventor  Roberval,  an  eminent  French 
mathematician,  who  died  in  1675,  aged  76  years. 
Thefe  lines  bound  fpaces  that  are  infinitely  extended 
in  length,  which  are  neverthelefs  equal  to  other  fpaces 
that  are  terminated  on  all  fides. 

The  Abbot  Gallois,  in  the  memoirs  of  the  Royal 
Academy,  anno  1693,  obferves,  that  the  method  of 
transforming  figures,  explained  at  the  latter  end  of  Ro- 
berval's  Treatife  of  Indivifibles,  was  the  fame  with  that 
afterwards  publifhed  by  James  Gregory,  in  his  Geome- 
tria  Universalis,  and  alfo  by  Barrow  in  his  LetTwnes 
Geometric  a  ;  and  that,  by  a  letter  of  Torricelli,  it  ap- 
pears, that  Roberval  was  the  inventor  of  this  manner  of 
transforming  figures,  by  means  of  certain  lines,  which 
Torricelli  therefore  called  Robervallian  lines.  He  add?, 
that  it  is  highly  probable  that  J.  Gregory  firft  learned 
the  method  in  the  journey  he  made  to  Padua  in  1668, 
the  method  itfelf  having  been  known  in  Italy  from  the 
year  1646,  though  the  book  was  not  publifhed  till  the 
year  1692. 

This  account  has  been,  we  think,  completely  refu- 
ted by  David  Gregory  in  his  vindication  of  his  uncle, 
publifhed  in  the  Philofophical  Transactions  of  1694. 
The  Abbot,  however,  rejoined  in  the  Memoirs  of  the 
French  Academy  of  1703  ;  and  it  is  but  fair  to  obferve, 
that  Dr  Hutton,  fpeaking  of  the  controverfy,  expreffes 
himfelf  as  if  he  thought  it  undecided. 

ROBESON,  a  county  of  N.  Carolina,  fituated  in 
Fayette  diftrict,  and  bounded  fouth-weft  by  the  State  of 
S.  Carolina.  It  contains  5326  inhabitants  including 
533  flrtves.     Chief  town,  Lumberton. — Morse. 

ROBIN  HOOD's  Bay,  on  the  eaft  coaft  of  New- 
foundland, is  frequented  by  fmall  veffels,  as  they  can 
fifh  here  to  advantage,  ft  is  not  far  from  Trinity  Har- 
bour, and  near  to  Fox  Iflands. — ib. 

ROCA  I/lands,  a  clutter  of  uninhabited  iflands  off 
the  north  coaft  of  Venezuela,  in  Terra  Firma,  about 
40  leagues  north-weft  by  weft  of  Tortugas. — -ib. 

ROCA  PARTIDO,  a  fmall  ifland  in  the  North 
Pacific  Ocean,  S.  E.  from  La  Mefa,  and  W.  from  the 
ifle  La  Nublada  ;  and  in  about  lac  16  35  N.  and  long. 
i28W,-ii. 

ROCHE,  Cape  de  la,  on  the  N.  fide  of  the  ifland  of 
St  Domingo,  is  about  five  leagues  weft  of  Old  Cape 
Francois. — ib. 

ROCH,  Riviere  a  la,  a  river  of  the  N.  W.  Territory, 
which  runs  a  S.  W.  courfe,  and  empties  into  the  Miffif- 
fippi  95  miles  above  the  Iowa  Rapids. — lb. 

ROC  HER,  la  pr aire  du,  or  Rock  Meadows,  on  Miffif- 
fippi  river,  3  miles  below  the  fpot  where  Fort  Chartres 
ftood. — ib. 

ROCHESTER,  the  north-wefternmoft  townfhip  of 
Windfor  county,  Vermont,  and  contains  215  inhabit- 
ants.— ib. 

Rochester,  a  townfhip  of  MafTachufetts,  Plymouth 
county,  53  miles  fouthward  of  Bofton.  It  was  incor- 
porated in  1686,  and  contains  2,644  inhabitants. — ib. 
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Rochester,  a  ccnfiderable  townfhip  in  Strafford  Rochefter, 
county,  New-Hampfhire,  on  the  W.  fide  of  the  northern 
branch  of  Pifcataqua  river,  22  miles  north-wefterly 
of  Portfmouth,  and  40  S.  by  E.  of  Middleton.  It 
was  incorporated  in  1722,  and  contains  2,857  inhabit- 
ants.— ib. 

Rochester,  a  townfhip  in  Ulfter  county,  New-York, 
extending  W.  to  Delaware  river.  It  is  about  12  miles 
S.  W.  of  Efopus,  and  contains  1628  inhabitants,  of 
whom  228  are  electors,  and  281  flaves. — ib. 

ROCKAWAY,  a  fmall  poft-town  in  Morris  county, 
New-Jerfey,  on  the  S.  fide  of  the  river  of  its  name,  15 
miles  N.  by  W.  of  Morriftovrn,  21  S.  E.  of  Newton,  and 
123  N.  E.  by  N.  of  Philadelphia. — ib. 

ROCKBRIDGE,  a  mountainous  county  of  Virgi- 
nia, bounded  N.  by  Augufta,  and  S.  by  James  river, 
which  divides  it  from  Botetourt  county.  It  contains 
6,548  inhabitants,  of  which  682  are  flaves.  The  Na- 
tural Bridge,  fo  elegantly  defcribed  by  Mr  JefFerfon, 
in  his  Notes  on  Virginia,  is  in  this  county. — ib. 

ROCK  FISH,  a  north-weftern  branch  of  James 
river,  in  Virginia,  at  the  mouth  of  which  is  fome  in- 
different marble,  generally  variegated  with  red,  blue, 
and  purple.  It  forms  a  large  precipice,  which  hangs 
over  a  navigable  part  of  the  river.  None  of  the  mar- 
ble has  ever  yet  been  worked. — ib. 

ROCKFORD,  a  poft-town  of  N.  Carolina,  573 
miles  from  Philadelphia. — ib. 

ROCKHILL,  a  townfhip  of  Buck's  county,  Penn- 
fylvania. — ib. 

ROCKINGHAM,  one  of  the  five  counties  into 
which  the  ftate  of  New-Hampfhire  is  divided.  It  lk» 
on  the  S.  E.  part  of  the  ftate  ;  having  the  Atlantic 
Ocean  on  the  S.  E.  the  county  of  Hillfborough  on  the 
W.  Strafford  on  the  N.  apd  the  ftate  of  MafTachufetts 
on  the  S.  It  is  about  60  miles  long  and  30  broad. 
It  embraces  the  only  fea-port,  and  mod  of  the  com- 
mercial towns  in  the  Mate.  It  contains  46  townfhips, 
and  43,169  inhabitants.  Chief  towns,  Portfmourh, 
Exeter,  and  Concord. — ib. 

Rockingham,  the  north-eafternmoft  townfhip  in 
Windham  county,  Vermont,  is  fituated  on  the  weft 
bank  of  Connecticut  river,  which  feparates  it  from 
Walpole  in  New-Hampfhire.  It  contains  1235  inha- 
bitants.— ib. 

Rockingham,  a  county  of  S  ilifbury  diftrict,  N.  Ca- 
rolina, bounded  eaft  by  C  f\  ell  and  weft  by  Stokes. 
On  the  banks  of  the  Dan,  which  waters  this  county, 
are  large  tracts  of  fertile  low  land.  A  furnace  and 
forge  have  been  erected  on  Troublefome  Creek.  Iron 
ore  is  found  in  many  parts  of  the  county.  It  contains 
6,187  inhabitants,  including  1,100  flaves. — ib. 

Rockingham,  the  chief  town  of  Richmond  county, 
North  Carolina.  It  is  feated  on  an  eminence,  about 
6  miles  eaft  of  Great  Pedee  river,  and  contains  a 
court-houfe,  gaol,  and  a  few  dweliing-houfes.  It  is 
74  miles  from  Hillfborough,  40  from  Bethania,  and 
536  from  Philadelphia. — ib. 

Rockingham,  a  mountainous  county  of  Virginia, 
bounded  north  by  Shenandoah,  and  fouth  by  Augufta- 
It  contains  7,449  inhabitants,  including  772  flaves. — ib. 

Rockingham,  a  poft-town  and  the  feat  of  the  courts 
of  the  above  county,  is  fituated  on  a  branch  of  Shen- 
andoah river,  and  contains  a  court-houfe,  gaol,  and 
about  30  houfes.     It  is  108  miles  eaft  by  north  of  the 
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Sweet  Springs,  25  N.  W.  by  N.  of  Staunton,  52   S.  the  Englifh  in   Spanifn  prifons  :  but  he   did  not  ftop    Rodney, 

W.  of  Strafburg,  in  Pennfylvania,  and  262  S.  W.  of  here  ;  he  took  an  opportunity,  when  their  minds  were         II 

Philadelphia. — ib.  expanded  by  gratitude  (and  in  a  ftate  to  receive  the  full  ^^^" 

ROCKY  Meadows,  called  by  the  French  La  Pra'ire  force  of  fuch  a  representation),  to  reprefent  to  them  the 

du  Rocker,  on  the  eaftern  fide  of  the  river  Miffiflippi,  12  miferable   condition  of  his   countrymen  who  were  pri- 

miles  northerly  of  Kafkafkias,  and  3  foutherly  of  Fort  foners  in  Spain,  and  obtained  a  promife  (which,  I  ba- 

Chartres.     A.bout  20  years  ago,  it  contained  100  white  lieve,  was   punctually   performed),  that   Englifhmen, 

inhabitants,  and  80  negroes. — ib.  ,  when  prifoners  in  Spain,  fliould  be  made  as  comfortable 

ROCKEMECKO,  or  Rockomejbo,  a  townfhip  in  Lin-  as  their  fituation  would  admit  of.     This  was  a  piece  of 

fervice  to  his  country  which  furely  merits  to  be  record 


coin  county,  D  iff  rift  of  Maine.  In  1790,  the  plantati- 
ons of  New  Sandwich,  Livermore,  and  Rockomefbo, 
contained  400  inhabitants. — ib. 

ROCKONCAMA,  a  pond  of  about  a  mile  in  cir- 
cumference, in  the  centre  of  Long  Ifland,  New- York 
ftate,  between  Smithtown  and  Iflip.  It  is  continually 
ebbing  and  flowing  ;  rifing  gradually  for  feveral  years 
until  it  has  arrived  to  a  certain  height  ;  and  then  falls 
more  rapidly  to  its  lowed  bed. — ib. 

ROCKY  Point,  on  the  fouth  fhore  of  Lake  Erie,  lies 
80  miles  from  the  bay  of  Sandufky. — ib. 

Rocky,  a  fmall  river  of  N.  Carolina,  which  empties 
into  Yadkin  river. — ib. 


ed,  and  which  will  exalt  him  as  much  in  the  opinion  of 
good  men  as  the  mod  brilliant  difplay  of  courage,  which 
is  a  quality  as  frequently  difcovered  in  the  lavage  as  in 
the  cultivated  mind." 

Rodney,  Point,  on  the  N.  W.  coafl  of  N.  America, 
is  the  N.  point  of  Norton  Sound.  Sledge  Ifiand  is  S. 
E.  \  E.  of  it  4  leagues,  between  which  and  the  conti- 
nent is  anchorage  in  7  fathoms.  This  Point  has  its 
name  in  honour  of  the  celebrated  Admiral,  Lord  Rod- 
ney.    N.  lat.  64  30,  W.  long.  166  3. — Morse. 

RODRIGUES  Key,  on  the  coafl  of  Florida,  a  pretty 
large  mangrove  ifland,  one  of  the  Tortugas,  lying  off 


Rocky  Mount,  or  Franklin  Court. Houfe,  in  Virginia,     Key  Largo,  and  bears  from  Tavernies'  Key  N.  N.  E. 


where  is  a  poft  office,  is  25  miles  from  Martinfburg,  40 
from  Liberty,  and  133  from  Philadelphia. — ib. 

Rocky  River,  in  the  N.  W.  Territory,  falls  into  the 
ealt  fide  of  Miffiflippi  river,  about  70  miles  below  the 
mouth  of  Mine  river.     A  lead  mine  extends  from  the 


4  E.  5  miles.     The  roots  of  the  trees  are  always  over- 
flowed.    N.  lat.  25,  W.  long.  81  17. — ib. 

ROEBUCK  (John,  M.  D.),  was  born  at  Sheffield 
in  Yorkfhire  in  the  year  17 18.  His  father  was  a  con- 
fiderable  manufacturer  and  exporter  of  Sheffield  goods, 


mouth  of  this  river  on  the  banks  of  the  Miffiflippi,  more  who  by  his  abilities  and  induftry  had  acquired  a  compe- 
than  100  miles  upwards. — ib.  tent  fortune.  John,  his  eldeft  fon,  the  lubjeift  of  this 
ROCO  Grande,  an  ifland  on  the  coafl:  of  the  Spanifh  memoir,  was  intended  by  his  father  for  carrying  on  his 
Main,  in  the  W.  Indies.  N.  lat.  11  5,  W.  long.  67  own  lucrative  bufinefs  at  Sheffield;  but  was,  from  his 
39. — ib.  early  youth,  irrefiftibly  attached  to  other  purfuits,  more 
RODNEY  (Lord).  In  our  fhort  fketch  of  the  life  calculated  to  gratify  his  ambition,  and  givefuller  play 
of  that  gallant  offieer  (Encycl.),  we  mentioned  with  re-  to  his  powers.  Notwithftanding  this  difappointment  in 
gret  our  not  having  heard  of  any  monument  being  erect-  his  favourite  object,  his  father  had  liberality  enough  to 
ed  to  his  honour  in  his  native  country.  We  have  fince  encourage  his  riling  genius,  and  to  give  him  all  the  ad- 
learned  that  there  is  a  pillar  upon  the  Brythen  in  Shrop-  vantages  of  a  regular  education. 

fhire,  which  was  erected  to  his  memory  long  before  the  After  he  had  gone  through  the  ufual  courfe  of  the 
publication  of  our  article.  grammar  fchool  at  Sheffield,  both  his  father  and  mo- 
Having  this  great  man  again  under  our  notice,  we  ther  being  ftrict  diffenters,  they  placed  their  fon  for 
infert  with  pleafure  the  following  extract  of  a  letter,  fome  years  under  the  tuition  of  the  late  Dr  Doddridge, 
which  we  received  from  an  obliging  correfpondent  foon  who  was  at  that  time  mafter  of  an  academy  at  North- 
after  the  publication  of  the  volume  which  contains  our  ampton,  and  had  juftly  acquired  high  reputation  among 
biographical  fketch  of  the  Admiral  :  "  Whatever  were  the  diffenters,  both  as  a  divine  and  as  an  inftruftor  of 
Rodney's  merits  as  a  naval  commander  (fays  our  cor-  youth.  Under  the  Doctor's  care  Mr  Roebuck  made 
refpondent),  there  is  a  more  brilliant  part  of  his  cha-  great  proficiency,  and  laid  the  foundation  of  that  claffi- 
ra<fter  which  you  have  entirely  neglected.  Prior  to  his  cal  tafte  and  knowledge  for  which  he  was  afterwards 
fuccefs  againft  the  Spanifh  Admiral  Don  Langara,  the  eminently  diftinguifhed.  It  would  appear  that  Dr 
Englifh  who  had  the  misfortune  to  become  prifoners  Doddridge  had  been  much  pleafed  with  the  ardour  and 
of  war  to  the  Spaniards,  were  treated  with  the  greateft  enthufiafm,  in  the  purfuit  of  knowledge,  difcovered  by 
inhumanity,  and  it  required  more  than  a  common  his  pupil;  for  Mr  Roebuck,  in  an  after  period  of  his 
ftrength  of  conflicution  to  exift  for  any  length  of  time  life,  ufed  frequently  to  mention  the  fubjects  of  conver- 
in  a  Spanifh  prifon.  When  the  Spanifh  admiral  fell  fation  and  inquiries  of  various  kinds,  in  which  the  Doc- 
into  the  hands  of  Rodney,  he,  his  officers  and  feamen,  tor  had  engaged  him.  It  was  during  his  refidence  at 
expected  to  meet  with  the  fame  treatment  they  had  al-  this  academy  that  he  contracted  an  intimate  acquaint- 
ways  inflicted,  and  which  they  would  have  inflicted  on  ance  with  his  fellow-ftudents,  Mr  Jeremiah  Dyfon,  af- 
Rodney,  his  officers,  and  feamen,  had  the  Spaniards  terwards  much  known  in  the  political  world,  and  Mr 
been  the  victors  ;  but,  to  their  furprife,  they  found  in  Mark  Akenfide,  afterwards  Dr  Akenfide,  which  termi- 
Admiral  Rodney  (and,  of  courfe,  in  all  that  were  under  nated  only  with  their  lives. 

his  command)  a  man  who  fympathifed  in  their  misfor-  From  the  academy  at  Northampton  he  was  fent  to 

tune,  who  miniftered  to  their  neceffities,  and,  by  a  hu-  the  univerfity  of  Edinburgh,  where  he  applied  to  the 

mane   and  polite  behaviour  to  his  prifoners,  made  an  ftudy  of  medicine,  and  particularly  to  that  of  chemiftry, 

impreflion  on  the  minds  of  the  Spaniards,  which  could  which  about  that  time  began  to  attract  fome  attention 

not  but  have  its  effect  in  mitigating  the  fufferings  of  in  Scotland.     While  he  refided  there,  he  diftinguifhed 
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kbuck.  himfelf  much  among  his  fellow  ftudents  in  their  literary 
'"V~N*"'  focieties  and  converfations,  by  great  logical  and  meta- 
physeal acutenefs,  and  by  great  ingenuity  and  refource 
in  argumentation.  The  late  fagacious  Dr  Porterfield, 
to  whom  he  had  been  introduced,  obferved  and  encou- 
raged his  rifing  genius,  and  was  greatly  inftrumental  in 
promoting  his  improvement.  There,  too,  he  formed  an 
intimate  acquaintance  with  Mr  Hume,  Mr  llobertibn, 
afterwards  Dr  Robenfon,  Mr  Pringle,  afterwards  Lord 
Alemoor,  and  feveral  other  perfons  of  literary  emi- 
nence;  a  circumftance  which  produced  in  his  mind  a 
partiality  ever  afterwards  in  favour  of  Scotland,  and 
contributed  not  a  little  to  his  making  choice  of  it  for 
the  chief  field  of  his  future  exertions  and  induftry. 
•  After  Mr  Roebuck  had  gone  through  a  regular 
courfe  of  medical  education  at  Edinburgh,  being  now 
determined  to  follow  the  practice  ofphyfic,  he  next 
fpent  fome  time  at  the  univerfity  of  Leyden,  then  in 
high  reputation  as  the  firft  fchool  of  medicine  in  Eu- 
rope. There,  after  the  ufual  refidence  and  courfe  of 
trials,  he  obtained  a  degree  in  medicine  ;  and  his  diplo- 
ma, dated  21  ft  February  1743,  has  affixed  to  it  the  re- 
fpeclable  names  of  Mufchenbroek,  Ofterdyk,  Van  Roy- 
en,  Albinus,  Gaubius,  &c.  He  left  Leyden,  after  ha- 
ving vifited  fome  part  of  the  north  of  Germany,  about 
the  end  of  the  year  1744. 

Soon  after  his  return  from  the  continent,  fome  cir- 
cumftances  induced  Dr  Roebuck  to  fettle  as  a  phyfi- 
cian  at  Birmingham.  Before  that  time,  Birmingham 
had  begun  to  make  a  rapid  progrefs  in  arts,  manufac- 
tures, and  population ;  and  by  the  death  of  an  aged 
phyfician,  an  opening  was  prefented  to  him,  which  af- 
forded an  immediate  profpect  of  encouragement  in  that 
line.  His  education,  talents,  and  interefting  manners, 
were  well  calculated  to  promote  his  fuccefs  as  a  phyfi- 
cian. He  accordingly  met  there,  at  a  period  more  ear- 
ly than  he  expected,  with  great  encouragement ;  and 
was  foon  diftinguifhed,  in  that  town  and  the  country 
adjacent,  for  his  fkill,  integrity,  and  charitable  compaf- 
fion,  in  the  difcharge  of  the  duties  of  his  profeffion. 

It  appeared,  however,  foon  after  his  refidence  was 
fixed  at  Birmingham,  that  his  ftudiesand  induftry  were 
turned  to  various  objects  befides  thofe  of  his  profeffion. 
Strongly  attached  to  the  riling  fcience  of  chemiftry  he 
conceived  high  views  of  extending  its  ufefulnefs,  and  of 
rendering  it  fubfervient  to  the  improvement  of  arts  and 
manufactures.  With  this  view,  he  fitted  up  a  fmall  la- 
boratory in  his  own  houfe,  in  which  he  fpent  every  mo- 
ment  of  his  time  which  lie  could  fpare  from  the  duties 
of  his  profeffion.  There,  in  the  true  fpiritof  his  great 
mafter  Lord  Bacon,  of  whofe  philofophy  he  was  an  ar- 
dent admirer,  he  carried  on  variouschemical  proceffes  of 
great  importance,  and  laid  the  foundation  of  his  future 
projects  on  well-tried  and  well  digefted  experiments. 

The  firft  efforts  of  his  genius  and  induftry,  thus  di- 
rected, led  him  to  the  difcovery  of  certain  improved 
methods  of  refining  gold  and  iilver,  and  particularly  to 
an  ingenious  method  of  collecting  the  fmaller  particles 
of  ihefe  precious  metals,  which  had  been  formerly  loft 
in  the  practical  operations  of  many  of  the  manufactu- 
rers. By  other  chemical  proceffes,  carried  on  about  the 
fame  time  in  his  little  laboratory,  he  difcovered  alfo  im- 
proved methods  of  making  fublimate,  hartfhorn,  and 
fundry  other  articles  of  equal  importance.  After  hav- 
ing received  full  fatisfaction  from  the  experiments  up- 


on which  fuch  difcoveries  and  improvement  were  found- 
ed, he  next  digefted  a  plan  for  rendering  them  benefi- 
cial to  himfelf,  and  ufeful  to  the  public.  A  great  part 
of  his  time  being  fiill  employed  in  the  duties  of  his  pro- 
feftion,  he  found  it  neceffary  to  connect  himfelf  with 
fome  perfon  in  whom  he  could  repofe  confidence,  and 
who  might  be,  in  other  refpects,  qualified  to  give  him 
fupport  and  affiftance  in  carrying  on  his  intended  efta- 
blifhments.  With  this  view,  he  chofe  as  his  aftbeiate 
Mr  Samuel  Garbet  of  Birmingham  ;  a  gentleman  well 
qualified,  by  his  .abilities,  activity,  and  enterprifing  fpi- 
rit,  for  bearing  his  part  in  their  future  undertakings. 
Their  firft  project  was  the  eftablifhment  of  an  extenfive 
laboratory  at  Birmingham,  for  the  purpofes  above  men- 
tioned ;  which,  conducted  by  Dr  Roebuck's  chemical 
knowledge,  and  Mr  Garbet's  able  and  judicious  ma- 
nagement, was  productive  of  many  advantages  to  the 
manufacturers  of  that  place,  and  of  fuch  emolument  to 
themfelves,  as  contributed  greatly  to  the  boldnefs  of 
their  future  projects.  That  laboratory  has,  ever  fince 
that  time,  continued  at  Birmingham,  and  is  fl. ill  con- 
ducted by  Mr  Garbet.  Dr  Roebuck,  long  before  his 
death,  had  given  up  his  intereft  in  it. 

About  this  time,  in  1747,  the  Doctor  married  Mifs 
Ann  Roe  of  Sheffield,  a  lady  of  a  great  and  generous 
fpirit,  whofe  temper  and  difpofition  equally  fitted  her 
for  enjoying  the  profperous  circumftances  of  their  early 
life,  and  for  bearing  her  equal  fhare  of  thofe  anxieties 
and  difappointments  in  bufinefs  which  fhaded,  but  did 
not  obfeure,  the  later  period  of  their  lives. 

Dr  Roebuck's  unremitted  perfeverance  in  his  chemi- 
cal ftudies,  together  with  the  fuccefs  that  attended  them, 
led  him,  ftep  by  ftep,  to  other  refearches  of  great  pub- 
lic and  private  benefit. 

The  extenfive  ufe  of  the  vitriolic  (fulphuric)  acid  in 
cherniftry,  and  the  profpect  of  its  application  to  fome  of 
the  mechanic  arts,  had  produced  a  great  demand  for  that 
article,  and  turned  the  attention  of  chemifts  to  various 
methods  of  obtaining  it.  The  late  Dr  Ward  had  ob- 
tained a  patent  for  making  it ;  and  though  the  fub- 
ftances  from  which  it  might  be  obtained,  as  well  as  cer- 
tain methods  of  obtaining  it,  had  been  known  to  others, 
and  particularly  pointed  out  by  Lemery  the  Elder,  and 
by  Glauber,  yet  Dr  Ward  was  the  firft,  it  is  believed, 
who  eftablifhed  a  profitable  manufacture  upon  the  dif- 
covery.  Much,  however,  was  wanting  to  render  the 
acid  of  univerfal  ufe  in  chemiftry,  and  of  extenfive  uti- 
lity in  the  arts,  where  great  quantities  of  it  were  re- 
quired. The  price  of  it  was1  high,  arifing  from  the 
great  expenfe  of  the  glafs  veffels,  which  were  made  ufe 
of  by  Dr  Ward  in  procuring  it,  and  the  frequent  acci- 
dents to  which  they  were  liable  in  the  procefs. 

Dr  Roebuck  had  been  for  fome  time  engaged  in  mak- 
ing experiments  with  a  view  to  reduce  the  price,  and 
at  length  difcovered  a  method  of  preparing  it,  by  fub- 
ftituting,  in  place  of  the  glafs  vefTels  formerly  ufed,  lead 
ones  of  a  great  fize ;  which  fubftitution,  together  with 
fundry  other  improvements  in  different  parts  of  the 
procefs,  completely  effected  his  end. 

After  the  neceffary  preparations  had  been  made,. 
Meffrs  Roebuck  and  Garbet  eftablifhed  a  manufacture 
of  the  oil  of  vitriol  at  Preftonpans,  in  Scotland,  in  the 
year  J  749.  This  eftablifhment  not  a  little  alarmed  Dr 
Ward,  who  attempted  to  defeat  their  plan,  by  taking 
out  a  patent  for  Scot-land,  in  addition  to  the  one  he  had 

formerly 
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Roebuck,  formerly  obtained.  In  this  attempt  he  failed.  Dr 
Roebuck's  difcovery  was  found  not  to  come  within  the 
fpecification  of  Dr  Ward's  patent. 

The  Preftonpans  company,  convinced  that  patents 
are  of  little  avail  in  preferving  the  property  of  new  in- 
ventions or  difcoveries,  in  conducing  their  vitriol  works 
refolved  to  have  recourfe  to  the  more  effectual  methods 
of  concealment  and  fecrecy.    By  that  method  they  were 
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the  confidence  which  many  of  their  friends  repofed  in  Roebuck, 
their  abilities  and  integrity.  In  fact,  the  eftablifhment 
which  they  made,  or  rather  the  capital  which  gave  it 
exiftence,  was  the  united  capital  of  a  band  of  relations 
and  friends,  who  trufted  to  Dr  Roebuck  and  Mr  Gar- 
bet  the  management  of  a  great  part  of  their  fortune. 
When  all  previous  matters  had  been  concerted  refpect- 
ing  their  intended  eftablifhment,  the  chief  exertions  of 


enabled  to  preferve  the  advantages  of  their  ingenuity    chemical  and  mechanical  (kill,  neceffary  in  the  execu- 


and  induftry  for  a  long  period  of  years,  and  not  on'y 
ferved  the  public  at  a  much  cheaper  rate  than  had  ever 
been  done  formerly,  but,  it  is  believed,  they  realized,  in 
that  manufacture,  a  greater  annual  profit  from  a  (mailer 
capital  than  had  been  done  in  any  fimilar  undertaking. 
The  vitriol  work  is  (till  carried  on  at  Preftonpans ;  but 
long  before  Dr  Roebuck's  death,  he  was  obliged  to 
withdraw  his  capital  from  it. 

About  this  time  Dr  Roebuck  was  urged,  by  fome 
of  his  friends,  to  leave  Birmingham,  and  to  fettle  as  a 
phyfician  in  London,  where  his  abilities  might  have  had 
a  more  extenfive  field  of  exertion.  He  had  been  early 
honoured  with  the  acquaintance  of  the  late  Marquis  of 
Rockingham,  who,  as  a  lover  of  arts,  had  frequently 
engaged  him  in  chemical  experiments  at  Rockingham- 
houle.  It  was  there,  alf •>,  he  became  acquainted  with 
the  late  Sir  George  Savilie,  and  with  feveral  other  per- 
fons  of  rank  and  influence.  His  old  friend  and  fchool- 
fellow  Mr  Dyfon,  too,  by  this  time,  had  acquired  con- 
fiderable  name  and  influence,  and  preffed  him  much  to 
take  that  ftep.  Under  fuch  patronage,  and  with  the 
energy  of  fuch  talents  as  Dr  Roebuck  poffeffed,  there 

could  be  little  doubt  of  his  foon  arriving  at  an  eminent  viding  for  the  introduction  of  this  new  manufacture  in- 
rank  as  a  phyfician  in  London.  But  the  chemical  con-  to  Scotland,  particularly  with  refpect  to  the  planning 
cerns,  with  which  he  was  at  that  time  deeply  occupied,  and  erection  of  the  furnaces  and  machinery.  To  infure 
holding  out  to  him  a  profpect  of  a  richer  harvell,  deter-  fuccefs  in  that  department,  nothing  was  omitted  which 
mined  him  to  give  up  the  practice  of  medicine  altoge-    ability,  induftry,  and  experience  could  fuggeft.     With 


tion,  were  expected  from  Dr  Roebuck.  It  fell  to  his 
(hare  alfo  to  fix  upon  the  beft  and  mod  favourite  fitua- 
tion  for  erecting  their  intended  works.  With  that  view 
Dr  Roebuck  examined  many  different  places  in  Scot- 
land, particulatly  thofe  on  both  fides  of  the  Frith  of 
Forth  ;  and  after  a  careful  and  minute  comparifon  of 
their  advantages  and  difadvantages,  he  at  length  made 
choice  of  a  fpot  on  the  banks  of  the  river  Carron  as  the 
moil  advantageous  fituation  for  the  eftablifhment  of  the 
iron  manufacture.  There  he  found  they  could  eafily 
command  abundance  of  water  for  the  neceffary  machi- 
nery ;  and  in  the  neighbourhood  of  it ;  as  well  as  every- 
where both  along  the  north  and  fouth-coafts  of  the 
Frith,  were  to  be  found  inexhauftible  quarries  of  iron- 
ftone,  limeftone,  and  coal.  From  Carron,  alfo,  they 
could  eafily  tranfport  their  manufactures  to  different 
countries  by  fea.  The  communication  with  Glafgow 
at  that  time  by  land  carriage,  which  opened  up  to  them 
a  ready  way  to  the  American  market,  was  (hort  and 
eafy. 

Many  other  things,  that  need  not  be  here  enumerat- 
ed, fell  to  Dr  Roebuck's  (hare  in  preparing  and  pro- 


ther,  and  to  fix  his  refidence  for  the  greateft  part  of  the 
year  in  Scotland. 

The  fuccefs  of  the  eftablifhment  at  Preftonpans, 
which  had  far  exceeded  their  expectation,  enabled  the 
Doctor  and  his  partner  Mr  Garbet  to  plan  and  exe- 
cute other  works  of  ftill  greater  benefit  and  public  uti- 
lity. In  the  profecution  of  his  chemical  ftudies  and  ex- 
periments, Dr  Roebuck  had  been  led  to  beftow  great 
attention  on  the  proceffes  of  (melting  iron  (tone,  and 
had  made  fome  difcoveries,  by  which  that  operation 
might  be  greatly  facilitated,  particularly  by  ufing  pit- 
coal  in  place  of  charcoal.  Mr  William  Caddel  of  Cock- 
enzie,  in  the  neighbourhood  of  Preftonpans,  a  gentle- 
man earneftly  intent  upon  promoting  manufactures  in 


this  view,  he  called  to  his  afllftance  Mr  Smeaton,  then 
by  far  the  firft  engineer  in  England.  It  was  from  him 
he  received  plans  and  drawings  of  the  water-wheels  and 
blowing  apparatus,  which,  notwithftanding  all  the  me- 
chanical improvements  which  have  been  made  fince,  re- 
main unrivalled  in  any  of  the  other  iron-works  erected 
in  Pritain.  This  was  the  firft  introduction  of  Mr  Smea- 
ton into  Scotland,  and  was  the  occafion  of  various  other 
difplays  of  the  (kill  and  experience  of  that  celebrated 
engineer  in  that  part  of  the  ifland.  With  the  fame 
view,  and  to  the  fame  effect,  in  a  future  period  of  his 
operations,  he  employed  Mr  James  Watt,  then  of  Glaf- 
gow, and  had  the  merit  of  rendering  that  inventive  ge- 
nius, in  the  mechanical  arts,  better  known  both  in  this 


Scotland,    had,    f <  r  feveral  years,    laboured,    without    country  and  in  England. 

The  neceffary  preparations  for  the  eftablifhment  of 
the  iron-works  at  Carron  were  finifhed  in  the  end  of  the 
year  1759 ;  and  on  the  iff:  January  1760  the  firft  fur- 
nace was  blown  ;  and  in  a  fhort  time  afterwards  a  fe- 
cond  was  erected. 

No  period  of  Dr  Roebuck's  life  required  from  him 
more  vigorous  and  laborious  exertions  than  that  of  the 
eftablifhment  of  the  Carron  works,  and  the  firft  trials 
of  the  furnaces  and  machinery.  His  family  and  friends 
remember  well  the  ardour  and  intereft  which  he  difco- 
vered  ;  the  inceffant  labour  and  watchfulnefs  which  he 
exerted  on  that  occafion.  Every  thing  was  untried,  the 
furnaces,  the  machinery,  the  materials,  the  workmen ; 
A  fufficient  capital  was  foon  procured,  through    the  novelty  of  the  undertaking  in  that  country,    its 

extent 


much  fuccefc,  in  eftablifhing  a  manufacture  of  iron  ;  a 
circumftance  which  may  have  probably  contributed  to 
turn  Dr  Roebuck's  attention  more  particularly  to  that 
fubject.  As  the  capital  which  he  and  his  partner  Mr 
Garbet  could  appropriate  for  carrying  on  the  iron  ma- 
nufacture was  not  equal  to  fuch  an  undertaking,  and 
chiefly  depended  upon  the  profits  of  their  other  works, 
their  firft  intention  was  to  attempt  a  fmall  eftabliftiment 
of  that  kind  in  the  vicinity  of  their  vitriol  works  at 
Preftonpans.  But  the  flattering  profpects  of  fuccefs, 
arifing  from  a  courfe  of  experiments  which  Dr  Roe- 
buck had  lately  made,  encouraged  them  to  extend  their 
plan,  and  to  project  a  very  extenfive  manufactory  of 
iron. 
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extent  and  difficulty,  and  the  great  flake  at  iffue,  were 
circumstances  that  mud  have  occafioned  much  ferious 
thought  and  anxiety  to  the  partner,  upon  die  credit  of 
whofe  knowledge  and  experience  the  work  had  been 
undertaken.  But  the  Doctor  had  great  powers  and 
great  refources ;  and  the  firil  trial  gave  fufficient  indU 
cations  of  future  fuccefs. 

For  fome  time  after  the  eftablifhment  of  the  Carron 
works,  Dr  Roebuck  continued  to  give  his  attention  and 
affiftance  in  the  general  management  and  fuperintend- 
ance  of  them,  and  with  him  all  meafures  of  future  ope- 
rations were  concerted.  During  this  period,  fome  al- 
terations of  great  importance  were  fuggefted  by  him, 
and  carried  into  effect.  By  carefully  obferving  the 
progrefs  of  fmelting  in  the  furnaces,  at  firil  worked  by 
bellows,  befides  their  being  fubject  to  various  accidents, 
the  Doctor  difcovered  the  neceffity  of  rendering  the 
blaft  both  ftronger  and  more  equable ;  and  propofing, 
as  a  problem  to  Mr  Smeaton,  the  beft  method  of  effect- 
ing  that  end,  that  celebrated  engineer  loon  gave  the 
plan  of  a  blaft  by  three  or  four  cylinders,  which  was  af- 
terwards tried,  and  fucceeded  even  beyond  expectation. 

When  the  bufinefs  at  Carron  funk  by  degrees  into  a 
matter  of  ordinary  detail,  and  afforded  lefs  fcope  for  the 
Doctor's  peculiar  talents,  he  was  unfortunately  tempt- 
ed to  engage  in  a  new  and  different  undertaking ;  from 
the  failure  of  which  he  fuffered  a  reverfe  of  fortune, 
was  deprived  of  the  advantages  refulting  from  his  other 
works,  and  during  the  remainder  of  his  life  became  fub- 
jected  to  much  anxiety  and  difappointment. 

The  eftablifhment  of  the  Carron  works,  and  the  iri- 
tereft  Dr  Roebuck  had  in  their  fuccefs,  had  naturally 
turned  his  attention  to  the  ftate  of  coal  in  the  neigh- 
bourhood of  that  place,  and  to  the  means  of  procuring 
the  extraordinary  fupplies  of  it  which  the  iron-works 
might  in  future  require.  With  the  view,  therefore,  of 
increasing  the  quantity  of  coal  worked  in  that  neigh- 
bourhood, by  an  adventure  which  he  thought  would 
alfo  turn  out  to  his  own  emolument,  he  was  induced  to 
become  leffee  of  the  Duke  of  Hamilton's  extenfive  coal 
and  fait  works  at  Borrowftounnefs.  The  coal  there 
was  reprefented  to  exift  in  great  abundance,  and  under- 
ftood  to  be  of  fuperior  quality ;  and  as  Dr  Roebuck 
had  made  himfelf  acquainted  with  the  moft  improved 
methods  of  working  coal  in  England,  and  then  not 
practifed  in  Scotland,  he  had  little  doubt  of  this  adven- 
ture turning  out  beneficial  and  highly  lucrative.  In  this, 
however,  he  was  cruelly  difappointed.  The  opening 
of  the  principal  ftratum  of  coal  required  much  longer 
time,  and  much  greater  expenfe,  than  had  been  calcu- 
lated ;  and,  after  it  was  opened,  the  perpetual  fuccef- 
fion  of  difficulties  and  obflacles  which  occurred  in  the 
working  and  raifing  of  the  coal,  was  fuch  as  has  been 
feldom  experienced  in  any  work  of  that  kind.  The 
refult  was,  that  after  many  years  of  labour  and  induf- 
try,  there  were  funk  in  the  coal  and  fait  works  at  Bor- 
rowftounnefs, not  only  his  own,  and  the  confiderable 
fortune  brought  him  by  his  wife,  but  the  regular  pro- 
fits of  his  more  fuccefsful  works  ;  and  along  therewith, 
what  diftreffed  him  above  every  thing,  great  fums  of 
money  borrowed  from  his  relations  and  friends,  which 
he  was  never  able  to  repay  ;  not  to  mention  that,  from 
the  fame  caufe,  he  was,  during  the  laft  twenty  years  of 
his  life,  fubjected  to  a  conftant  fucceffion  of  hopes  and 
difappointments,  to  a  courfe  of  labour  and  drudgery  ill 


fuited  to  his  tafte  and  turn  of  mind,  to  the  irkfome  and  Roe-buck, 
teafing  bufinefs  of  managing  and  ftudying  the  hurnourr. 
of  working  colliers.  But  all  thefe  difficulties  his  un- 
conquerable and  perfevering  fpirit  would  have  over- 
come, if  the  never-ceafing  demands  of  his  coal-works, 
after  having  exhaufted  the  profits,  had  not  alfo  compel- 
led him  to  withdraw  his  capital  from  all  his  different 
works  in  fucceffion  ;  from  the  refining  work  at  Bir- 
mingham, the  vitriol  work  at  Preftonpans,  the  iron- 
works at  Carron,  as  well  as  to  part  with  his  intereft  in 
the  project  of  improving  the  fteam-engine,  in  which  he 
had  become  a  partner  with  Mr  Watt,  the  original  in- 
ventor, and  from  which  he  had  reafon  to  hope  for  fu- 
ture emolument. 

It  would  be  painful  to  mention  the  unhappy  confe- 
quences  of  this  ruinous  adventure  to  his  family  and  to 
himfelf.  It  cut  off  for  ever  the  flattering  profpecl  which 
they  had  of  an  independent  fortune,  fuited  to  their  edu- 
cation and  rank  in  life.  It  made  many  cruel  encroach- 
ments upon  the  time  and  occupations  of  a  man  whofe 
mind  was  equally  fitted  to  enjoy  the  high  attainments 
of  fcience,  and  the  elegant  amufements  of  tafte.  As  the 
price  of  fo  many  facrifices,  he  was  only  enabled  to  draw 
from  his  colliery,  and  that  by  the  indulgence  of  his  cre- 
ditors, a  moderate  annual  maintenance  for  himfelf  and 
family  during  his  life.  At  his  death,  his  widow  was 
left  without  any  provifion  whatever  for  her  immediate 
or  future  fupport,  and  without  the  fmalleft  advantage 
from  the  extraordinary  exertions  and  meritorious  in- 
dustry of  her  hufband. 

Dr  Roebuck  had,  fome  years  before  his  death,  been 
attacked  by  a  complaint  that  required  a  dangerous  chi- 
rurgical  operation.  That  operation  he  fupported  with 
his  ufual  fpirit,  and  refolution.  In  a  fhort  time  he  was 
reft'ored  to  a  confiderable  fhare  of  his  former  health  and 
activity ;  but  the  effects  of  it  never  entirely  left  him, 
and  feveral  {lighter  returns  of  the  complaint  gradually 
impaired  his  constitution.  He  (till,  however,  continued,, 
till  within  a  few  weeks  of  his  death,  fio  vifit  his  works, 
and  to  give  direction  to  his  clerks  and  overfeers.  He 
was  confined  to  his  bed  only  a  few  days ;  and  died  on 
the  17th  July  1794,  retaining  to  the  laft  all  his  facul- 
ties, his  fpirit  and  good  humour,  as  well  as  the  great 
intereft  which  he  took,  as  a  man  of  fcience  and  reflec- 
tion, in  the  uncommon  events  which  the  prefent  age  has 
exhibited. 

From  a  man  fo  deeply  and  fo  conftantly  engaged  in 
the  detail  of  active  bufinefs,  many  literary  compositions 
were  not  to  be  expected.  Dr  Roebuck  left  behind  him 
many  works,  but  few  writings.  The  great  object  which 
he  kept  invariably  in  view  was  to  promote  arts  and  ma- 
nufactures, rather  than  to  eftablifh  theories  or  hypothe- 
fes.  The  few  eiTays  which  he  left,  enable  us  to  judge 
of  what  might  have  been  expected  from  his  talents, 
knowledge,  and  boldnefs  of  invention,  had  not  the  ac- 
tive undertakings  in  which,  from  an  early  period  of 
life,  he  was  engaged,  and  the  fatiguing  details  of  bufi- 
nefs, occupied  the  time  for  ftudy  and  investigation.  A 
comparifon  of  the  heat  of  London  and  Edinburgh,  read 
in  the  Royal  Society  of  London  June  29,  1775  ;  ex- 
periments on  ignited  bodies,  read  there  16th  Feb.  1776; 
obfervations  on  the  ripening  and  filling  of  corn,  read  in 
the  Royal  Society  of  Edinburgh  5th  June  1 784 — are  all 
the  writings  of  his,  two  political  pamphlets  excepted* 
which  have  been  publifhed.     The  publication  of  the 
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Roebuck,  eflay  on  ignited  bodies  was  occafioned  by  a  report  of    duced  from  fixteen  to  four  pence  per   pound.     It  is  to   Roebuc! 


fome  experiments  made  by  the  Comte  de  Buffon,  from 
which  the  Comte  had  inferred,  that  matter  is  heavier 
when  hot  that  when  cold.  Dr  Roebuck's  experiments, 
made  with  great  accuracy  before  a  committee  of  the 
Royal  Society  at  London,  feem  to  refute  that  notion 


Dr  Roebuck,  therefore,  that  chemifts  are  indebted  for 
being  in  poffeffion  of  a  cheap  acid,  to  which  they  can 
have  recourfe  in  fo  many  proceffes. 

But  Dr  Roebuck's  object  in  the  profecution  of  that 
fcheme,  was  not  fo  much  to  facilitate  the  chemift's  la- 


It  is  the  works  and  eftablifhments  projected  and  exe-  bour,  as  to  render  that  acid,  in  a  much  higher  degree 

cuted  by  Dr  Roebuck,  with  the  immediate  and  more  than  it  had  formerly  been,  fubfervient  to  many  of  the 

remote  effects  of  them  upon  the  induftry,  arts,  and  ma-  practieal  arts.     By  rendering  the  vitriolic  acid  cheap, 

nufactures  of  Scotland,  which  urge  a  juft  claim  to  the  great  ufe  came  to  be  made  of  it  in  preparing  the  muria- 

refpect  and  gratitude  of  his  country.     This  tribute  is  tic  acid,  and  Glauber's  falts  from  common  falts.     Its 

more  due  from  the^difcerning  part  of  mankind,  as  this  ufe  has  been  farther  extended  to  many  metallic  procef- 

fpecies  of  merit  is  apt  to  be  overlooked  by  the  bufy  or  fes  ;  and  it  has  lately  been  employed  infeparating  filver 

the  fuperficial,  and  to  fail  in  obtaining  its  due  reward,  from  the  clippings  of  plated  copper,  the  ufe  of  which 

The  circumftances  of  Dr  Roebuck  were,  in  this  refpect,  is  very  extenfive. 

peculiarly  hard  :  for  though,  moft  certainly,  the  pro-  The  project  and  eftablifhment,  however,  of  the  iron- 

jector  and  author  of  new  eftablifhments  highly  ufeful  works  at  Carron,  the  moft  extenfive  eftablifhment  of 

to  his  country,  and  every  day  becoming  more  fo,  he  that  kind  hitherto  in  Britain,  muft  be  confidered  as  Dr 

was,  by  a  train  of  unfortunate  events,  obliged  to  break  Roebuck's  principal  work.     The  great  and  increafing 

off  his  connection  with  them,  at  an  unfeafonable  time,  demand  for  iron  in  the  progreflive  ftate  of  arts,  manu- 

when  much  was  yet  wanting  to  their  complete  fuccefs,  faftures,  and  commerce  in  Britain,  and  the  great  fums 

and  thus  he  left  others  in  thepcffeffion,  not  only  of  the  of  money  fent  every  year  to  the  north  of  Europe  for 

lucrative  advantages  now  derived  from  them,  but  even  that  article,  turned  the  attention  of  chemifts  and  artifts 


in  fome  meafure  of  the  general  merit  of  the  underta- 
king, to  a  confiderable  part  of  which  he  had  the  moft 
undoubted  claim. 

The  eftablifhment  of  the  laboratory  at  Birmingham 
in  the  year  1747,  the  firft  public  exhibition  of  Dr  Roe- 


to  the  means  of  promoting  the  manufacture  of  iron, 
with  the  view  of  reducing  the  importation  of  it.  No 
perfon  has  a  better  founded  claim  to  merit,  in  this  par- 
ticular, than  Dr  Roebuck.  The  fmelting  of  iron  by 
pitcoal,  it  is  indeed  believed,  had  been  attempted  in  Bri- 


buck's  chemical  talents,  was  at  that  particular  period,  tain  in  the  beginning  of  the  laft  century.     In  the  reign 

and  in  the  ftate  of  the   arts  and  manufactures  at  that  of  James  I.  feveral  patents  feem  to  have  been  granted 

time,  highly  beneficial,  and  fubfervient  to  their  future  for  making  hammered  iron  by  pitcoal,  particularly  to 

progrefs :  and  the  continuance  and  fuccefs  of  it,  in  that  the  Hon.  Dud  Dudley  and  Simon  Starlevant.     It  does 

place,  is  a  proof  of  the  advantages  which  many  of  the  not  appear,  however,  that  any  progrefs  had  been  made 

manufacturers  receive  from  it.  Much  had  already  been  in  the  manufacture  in  confequence  of  thefe  patents.     In 

done,  and  many  improvements  made  in  arts  and  manu-  later  times  trials  have  been  made  by  fo  many  different 

failures,  chiefly   by    the  fuggeftions  of  that    ingenui-  perfons,  and  in  fo  many  different  places  in  England, 

ty   and  experience   which,    in  the   detail  of  bufinefs,  nearly  about  the  fame  time,  that,  it  may  be  difficult  to 

might  be  expected  from  the  practical  artift.     Dr  Roe-  fay  where  and  by  whom  the  firft  attempt  was  made* 

buck  was  qualified  to  proceed  a  ftep  farther;  to  direct  particularly  as  the  difcoverers  of  fuch  procefTes  wifhed 

experience  by  principles,  and  to  regulate  the  mechani-  to  conceal  the  knowledge  they  had  gained  as  long  as 


cal  operation  of  the  artift  by  the  lights  of  fcience.  The 
effects  of  that  eftablifhment  extended,  in  a  particular 
manner,  to  all  that  variety  of  manufactures  in  which 
gold  and  filver  were  required,  to  the  preparing  of  ma- 
terials, the  Amplifying  of  the  firft  fteps,  to  the  faving 
of  expence  and  labour,  and  to  the  turning  to  fome  ac- 
count what  had  been  formerly  loft  to  the  manufacturer. 
It  is  well  known  that,  while  Dr  Roebuck  refided  at 
Birmingham,  fuch  was  the  opinion  formed  of  his  che- 
mical knowledge  and  experience  by  the  piincipal  ma- 
nufacturers, that  they  ufually  confulred  him  on  any  new 
trial  or  effort  to  improve  their  feveral  manufactures ; 
and  when  he  left  that  place,  they  fincerely  regretted 
the  lofs  of  thateafy  and  unreferved  communication  they 
,  had  with  him  on  the  fubjects  of  their  feveral  depart- 
ments.. 

On  account  of  fimilar  circumftances,  the  benefit  to 


they  could.  But  Dr  Roebuck  was  certainly  among 
the  firft  who,  by  means  of  pitcoal,  attempted  to  refine 
crude  or  pig  iron,  and  to  make  bar  iron  of  it,  inftead 
of  doing  it  by  charcoal,  according  to  the  former  prac- 
tice: And  he  was,  without  all  queftion,  the  perfon  who 
introduced  that  method  into  Scotland,  and  firft  efta- 
bliffied  an  extenfive  manufacture  of  it.  It  is  not  meant 
to  afcribe  to  him  the  fole  merit  of  the  eftablifhment  at 
Carron.  No  man  was  ever  more  ready  than  he  was  to 
do  juftice  to  the  abilities  and  fpirit  of  his  friends  and 
partners  MefTrs  Garbet,  Caddell,  &c.  who  firft  embark- 
ed with  him  in  that  great  undertaking.  But  ftill  it  may 
be  faid  with  truth,  that  the  original  project  of  the  iron- 
works at  Carron,  the  chemical  knowledge  and  expe- 
rience on  which  they  were  founded,  the  complicated 
calculations  which  were  previoufly  required,  the  choice 
of  the  fituation,  the  general  conduct  and  direction  of 


the  public,  from  the  eftablifhment  of  the  vitriol  works  the  buildings  and  machinery,  the  fuggeftion   of  many 

at  Preftonpans,  in  the  extenfion  and   improvement  of  occafional  improvements,  together  with  the  removal  of 

many  of  the  arts,  cannot  now  be  exactly   afcertained.  many  unforefeen  obftacles  and  difficulties,  which  occur- 

The  vitriolic   acid  is  one  of  the   moft  active  agents  in  red  in  the  infant  ftate  of  that  eftablifhment,  were,  in  a 

chemiftry,  and  every  difcovery  which  renders  it  cheap  great  meafure,  the  work  and  labour  of  Dr  Roebuck, 

and  acceffible  to  the  chemift  muft  be  greatly  fubfervient  Nor  can  it,  with  the  leaft  lhadow  of  juftice,  detract  from 

to  the  progrefs  of  that  fcience.     By   the  eftablifhment  his  merit,  that  a  larger  capital,  and   greater  expence 

at  Preftonpans,  the  price  of  that  valuable  acid  was  re-  than  was  at  firft  calculated,  have  been  found  neceffary 

to 
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:buck.  to  bring  the  works  at  Carron  to  their  prefent  ftate  of  bill,  and  obliged  themfelves  to  execute  a  greater  canal,  Roebuck. 
'  perfection  ;  or,  that  great  alterations  and  improvements  which  has  now  been  many  years  finifhed,  and  is  found  ,,^^Nr^~ 
have  taken  place,  during  the  courfe  of  forty  years,  in  to  be  of  the  greateft  advantage  to  the  trade  and  com-' 
a  grest  and  progreflive  eftabliihment.  In  all  works  of  merce  of  Scotland.  The  merit  of  this  undertaking  is 
that  kind,  the  expenfe  exceeds  the  calculation.  The  not  meant  to  be  afcribed  to  Dr  Roebuck,  excepting  in 
undertakers,  even  of  the  lateft  iron  works  which  have  fo  far  as  it  necefTarily  arofe  from  the  eftabliihment  of 
been  erected,  notwithftanding  all  the  advantages  ob-  the  Carron  company,  of  which  he  was  the  original 
tained  from  recent  experience,  will  be  ready  to  ac-  projector;  and  it  may  reafonably  be  doubted  whether, 
knowledge,  that,  in  thefe  refpects,  there  is  little  room  without  that  eftabliihment,  it  would  have  yet  taken 
to  blame  the  original  projector  of  the  firft  eftabliihment  place.  Several  other  canals  have,  fince  that  time,  been 
of  that  kind  in  Scotland.  But  the  beft,  and  moft  in-  executed  in  different  parts  of  Scotland,  and  other  very 
fallible  proof  of  Dr  Roebuck's  merit,  and  of  the  found  important  ones  are  at  prefent  projected, 
principles  on  which  thefe  works  were  eftablifhed,  is  the  The  different  eftabliihments  which  Dr  Roebuck  made 
prefent  proiperous  ftate  of  that  eftablifliment,  the  great  at  Borrowftounnefs  in  carrying  on  the  coal  and  fait 
perfection  of  many  branches  of  their  manufactures,  and  works  there,  though  ultimately  of  no  advantage  to  him- 
particularly  the  many  extenfive  and  flouriihing  iron-  felf,  were  attended,  during  the  courfe  of  thirty  years, 
works  which  have  fince  been  erected  upon  the  model  with  the  moft  beneficial  effects  upon  the  trade,  popula- 
of  Carron  indifferent  parts  of  Scotland,  at  Cleugh,  tion,  and  induftry  of  that  part  of  Scotland.  They  were 
Clyde,  Muirkirk,  and  Devon.  It  cannot  be  denied  the  means  alio  of  adding  very  confiderably  to  the  pub- 
that  all  thefe  works  have  fprung  from  the  eftabliihment  lie  revenue.  Previous  to  the  time  thefe  works  fell  un- 
at  Carron,  and  are  ultimately  founded  upon  the  know-  der  Dr  Roebuck's  management,  they  produced  no  ad- 
ledge  and  experience  which  have  been  obtained  from  vantage  either  to  the  proprietor,  to  the  adventurers,  or 
them  ;  for  fome  of  the  partners,  or  overfeers  of  thefe  to  the  public.  But  by  his  mode  ot  conducting  them 
new  works,  and  many  of  the  workmen,  have  been,  at  upon  a  more  extenfive  plan,  by  opening  up  new  feams 
one  time  or  another,  connected  with  that  of  Carron.  of  coal,  and  of  better  quality,  he  was  enabled  to  export 
Hence,  then,  it  is  owing  to  the  projector  and  promoter  a  very  confiderable  quantity,  to  increafe  the  quantity  of 
of  the  eftablifliment  at  Carron,  that  Scotland  is,  at  this  fait,  and  of  courfe  the  revenue  arifing  from  thefe  arti- 
moment,  benefited  to  the  amount  of  many  hundred  cles.  In  thefe  works,  and  in  the  management  of  a 
thoufand  pounds,  in  working  up  the  raw  materials  of  large  farm,  Dr  Roebuck  gave  employment  to  near  a 
thac  manufacture  found  in  the  country  itfelf,  and  which,  thoufand  perfons  at  Borrowftounnefs  and  in  the  neigh- 
previous  to  that  eftabliihment,  was  of  no  value  what-  bouthood. 

ever.     Such  are  the  prefent,  but  fcarcely  any  idea  can        Nor  was  it  folely  by  the  different  e-ftablifhments  which 

be  formed  of  the  future,  advantages   to   this   country,  he  projected  and  executed,  but  by  many  other  things 

which  may  be  derived  from   the  extenfion  of  the  iron  necefTarily  connected  with    them,    that  Dr  Roebuck's 

manufacture.     About  60,000  tons  of  iron  have  been  labours  were  beneficial  to  Scotland.     Along  with  them 

annually  imported  into  Great  Britain   for  more  than  he  may  be  laid  to  have  introduced  a  fpirit  of  enterprife 

twenty  years  paft;  and  though  there  has  been  for  fome  and  induftry,  before  that  time  little  known  in  Scotland, 

time  about  20,000  tons  of  bar  iron  made  in  Britain  by  which  foon  pervaded  many  other  departments  of  labour, 

pitcoal,  yet  ihe  ioi  eign  imported  iron  has  fuffered  little  and  gave  birth  to  many  other   uleful  projects.       He 

or  no  diminution  in  quantity.    This  great  confumption  brought  from  England,  then  much  farther  advanced  in 

of  iron,  no  doubt,  is  owing  to  the  various  improvements  arts  and  induftry,  many  ingenious  and  induftrious  work- 

of  late  years,  and  the  general  extenfion  throughout  all  men,  at  great  expenfe,  who,  by  their  inftruclions  and 

Europe  of  commerce  and  the  arts.      The  manufacture  example,  communicated  and  diffuled  fkill  and  know- 

of  iron  muft  therefore  continue  to  increafe  •,  and  Scot-  ledge  to  others.     At  all  times  Dr  Roebuck  held  out 

land,  abounding  everywhere  in  ironftone,  pitcoal,  and  liberal  encouragement  to  rifing  genius  and  induftrious 

in  command  of  water  for  machinery,  has  the  prolpect  of  merit;  and  fpared  no  expenfe  in  making  trials  of  im- 

obtaining  the  largeft  (hare  of  it.  provements  and  difcoveries  which  were  connected  with 

To  the  eftabliftiment  of  the   Carron  works,  and  to  the  different  projects  and  works  which  he  was  carry - 

the  confequences  of  that  eftabliihment,  may  be  afcribed  ing  on. 

alfo  the  exiftence  of  other  public  works  in  Scotland  of  Such  was  the  active  and  ufeful  life  of  Dr  Roebuck, 
great  importance  and  utility.  The  opening  of  a  com-  a  man  of  no  common  caft,  who  united,  in  a  very  high 
municaticn  by  water  betwixt  the  Forth  and  the  Clyde  degree,  a  great  number  of  folid  and  brilliant  talents, 
had  long  been  projected,  and  frequently  the  fubject  of  which-,  even  feparately,  fall  to  the  lot  of  but  few  indi- 
converfation  in  Scotland,  but  nothing  in  fact  had  been  viduals.  Diftinguifhed  by  an  ardent  and  inventive  mind, 
attempted.  The  eftabliihment  of  the  iron-works  at  delighting  in  purfuit  and  inveftigation,  always  afpiring 
Carron  foon  called  forth  fufficient  intereft  and  enter-  at  fomething  beyond  the  prefent  ftate  of  fcience  and 
prife  to  bring  about  the  execution  of  this  grand  defign.  art,  and  eagerly  preffing  forward  to  fomething  better  or 
Some  of  the  partners  of  the  Carron  company,  forefee-  more  perfect,  he  thus  united  energies  the  moft  power- 
ing the  advantages  they  would  derive  fromfuch  acorn-  ful  with  the  moft  unwearied  and  perfevering  induftry. 
munication,  propofed,  at  their  own  expence,  to  execute  To  that  peculiarity  of  imagination,  fo  fitted  for  fcien- 
a  fmall  canal;  and,  after  taking  the  preparatory  fteps,  tific  purfuit,  which  readily  combines  and  unites,  which 
actually  applied  to  Parliament  to  obtain  authority  for  fteadily  preferves  its  combinations  before  the  eye  of  the 
that  purpofe.  But  the  project  of  the  fmall  canal  not  mind,  and  quickly  difcovers  relations,  remits,  and  confe- 
meeting  with  the  approbation  of  fome  noblemen  and  quences,  was  added,  in  his  character,  great  prompti- 
gentlemen  in  that  part  of  Scotland,  they  oppofed  the  tude  and  firmnefs  in  decifion.  Strongly  and  early  im- 
Suppl.  Vol.  III.  O  pre/fed 
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Roebuck.   pre/Ted  with  the  great  importance  of  applying  chemical  workmen  not  only  found  him  at  all  tames  a  kind  and 

and  pbyfical  knowledge  to  the  ufeful  arts,  to  the  meli-  indulgent  rnafter,  but  many  of  them,  when  their  cir- 

oration  of  civil  life,  he  never  loft  fight  of  that  favourite  cumdances  required  it,  a  fkilful  and  compaffionate  phy- 

view,  and  difcovered  great  boldnefs  and  refource  in  the  fician,  who  cheerfully  vifited  the  humbled  recedes  of 

means  and  expedients  which  he  adopted  to  promote  it.  poverty,  and  who  attached  them  to  his  iervice  by  mul- 

He  was  certainly  mailer  of  the  bed  philofophy  of  che-  tiplied  acts  of  generofity  and  kindnefs. 

miftry  known  in  the  earlier  parts  cf  his  life;  and  though  ROEBUCK  IJland,  at  the  eadern  extremity  of  Lake 

in  every  dage  of  that  fcience  he  marked  and  underdood  Ontario. — Morse. 

the  progrefs  of  the  difcoveries,  yet  his  numerous  avoca-  ROEMER    (Olaus),    a  noted   Danifh   adronomer 

tions  did  not  permit  him  to  follow  them  out  by  experi-  and  mathematician,  was  born  at  Arhufen  in  Jutland, 

mental  precedes  of  his  own.     Upon  that,  and  indeed  1644.;  and  at  18  years  of  age  was  fent  to  the  univerfity 

almoft  upon  every  fubject,  his  mind  readily  grafped  the  of  Copenhagen.     He  applied  affiduoufly  to  the  fiudy  of 

mod  ufeful  and  fubdantial  points,  and  enabled  him  to  the  mathematics  and  aftronomy,  and  became  fo  expert 

throw  out  fuch  hints  and  hypothefes  as  marked  him  the  in  thofe  fciences,  that  when  Picard  was  fent  by  Louis 

man  of  genius.  the  XIV.  in  167 1,  to  make  obfervations  in  the  noith, 

During  the  courfe  of  a  regular  education,  both  at  he  was  greatly  furprifed  and  pleafed  with  him.  He  en- 
Edinburgh  and  at  Leyden,  Dr  Roebuck  fiudied  the  gaged  him  to  return  with  him  to  France,  and  had  him 
clafiic  authors  with  great  attention,  particularly  the  hi-  preiented  to  the  king,  who  honoured  him  with  the  dau- 
ftorical  and  political  parts  of  their  works.  Upon  thefe  phin  as  a  pupil  in  mathematics,  and  fettled  a  penfion 
fubjects  he  had  read  much,  felected  with  judgment,  and  upon  him.  He  was  joined  with  Picard  and  Caflini,  in 
was  well  acquainted  with  the  facts  and  philofophy  cf  making  aftronomical  obfervations ;  and  in  1672  he  was 
ancient  governments.  This  talle  he  carried  with  him,  admitted  a  member  of  the  Academy  of  Sciences, 
and  improved  in  every  period  of  his  life,  and  in  eve-  During  the  ten  years  he  refided  at  Paris,  he  gained 
ry  fituation.  It  abundantly  rewarded  him  for  the  ear-  great  reputation  by  his  difcoveries  ;  yet  it  is  faid  be  com- 
nednefs  and  diligence  with  which  it  had  been  acquired,  plained  afterwards,  that  his  coadjutors  ran  away  with 
It  became  his  favourite  refource,  and  indeed  one  of  the  the  honour  of  many  things  which  belonged  to  him. 
chief  enjoyments  of  his  life.  Pofieffing  the  happy  ta-  Here  it  was  that  Roemer,  fird  of  any  one,  found  out 
lent  of  turning  his  mind  from  ferious  and  fatiguing,  to  the  velocity  with  which  light  moves,  by  means  of  the 
elegant  and  recreating  purfuits,  it  was  no  uncommon  eclipfes  of  Jupiter's  fatellites.  He  had  obferved  for 
thing  with  him  to  return  from  the  laboratory  or  the  manyyears,  that  when  Jupiterwas  athisgreated  didance 
coalpit,  and  draw  relaxation  or  relief  from  fome  one  or  from  the  earth  where  he  could  be  obferved,  the  emer- 
Other  of  the  various  dores  of  claffical  learning.  fions  of  his  fird  fatellite  happened  condantly  15  or  16 

No  man  was  better  acquainted  with  the  hidory  of  minutes  later  than  the  calculation  gave  them.     Hence 

his  country  than  Dr  Roebuck,  or  more  admired  and  he  concluded,  that  the  light  refledted  by  Jupiter  took 

revered  the  conditution  of  its  government.      By  temper  up  this  time  in  running  over  the  excefs  of  didance  ;  and 

and  education  he  was  a  Whig,  and  at  all  times  entered  confequently  that  it  took  up   16  or  18  minutes  in  run- 

with  great  warmth  into  the  political  difputes  and  con-  ning  over  the  diameter  of  the  earth's  orbit,  and  8  or  9 

troverfies  which  agitated  parties  in  the  different  periods  in  coming  from  the  fun  to  us,  provided  its  velocity  was 

of  his  life.     If  the  natural  warmth  of  his  temper,  and  nearly  uniform.     This  difcovery  had  at  fird  many  op- 

his  enthufiafm  on  thefe  fubjects,  led  him,  on  fome  occa-  pofers  ;  but  it  was  afterwards  confirmed  by  Dr  Bradley 

lions,  beyond  the  bounds  of  candid  argumentation,  his  in  the  mod  ingenious  and  beautiful  manner, 

quick  fenfe  of  decorum,  and  his  perfect  habits  of  good  In  1681   Roemer  was  recalled  to  his  native  country 

manners,  produced  an  immediate  atonement,  and  redo-  by  Chridian  the  Vth  King  of  Denmark,  who  made 

red  the  rights  of  elegant  and  poliflied  converfaticn.  him  profeffor  of  adronomy  at  Copenhagen,     The  king 

The  general  acquaintance  which  Dr  Roebuck  had  employed  him  alfo  in  reforming  the  coin  and  the  archi- 
acquired  with  natural  and  experimental  philofophy,  to-  teclure,  in  regulating  the  weights  and  meafures,  and  in 
gether  with  his  claffical  and  political  knowledge,  ren-  meafuring  and  laying  out  the  high  roads  throughout 
dered  him  an  agreeable  companion  to  the  learned  al-  the  kingdom  ;  offices  which  he  difcharged  with  the 
mod  of  every  department,  and  procured  him  the  attach-  greated  credit  and  fatisfaction.  In  confequence  he  was 
ment  and  friendlhip  of  many  of  the  fird  literary  charac-  honoured  by  the  king  with  the  appointment  of  chan- 
ters in  Britain.  With  his  friend  Dr  Black  he  lived  till  cellor  of  the  exchequer  and  other  dignities,  Finally,  he 
his  death  in  clofe  habits  of  intimacy  ;  and  he  often  ac-  became  counfellor  of  date,  and  burgomader  of  Copen- 
knowledged,  with  much  franknefs,  the  advantages  v/hich  hagen,  under  Frederic  the  IV.  the  fuccefTor  of  Chrif- 
he  derived,  in  his  various  puifuits,  from  a  free  and  un-  tian.  Roemer  was  preparing  to  publifh  the  refult  of 
referved  communication  with  that  eminent  chemid.  his  obfervations,  when  he  died  the  19th  of  September 

The  amiable  difpofitions  of  fenfibility,  humanity,  and  17 10,  at  66  years  of  age:  but  this  lofs  was  fupplied  by 

generofity,  which  drongly  marked  his  character,  in  the  Horrebow,  his  difciple,  then  profeifor  of  adronomy  at 

general  intercourfe  of  fociety,  were  peculiarly  preferved  Copenhagen,  who  publifhed,  in  410,  1753,  various  ob- 

and  exercifed  in  the  bofom  of  his  family,  and  in  the  fervations  of  Roemer,  with  his  method  of  obferving,  un- 

circleof  his  friends.    In  the  various  relations  of  hufband,  der  the  title  of  Bafts  AJlronomia — He  had  alfo  printed 

father,  friend,  or  mader,  and  in  the  difcharge  of  the  re-  various  adronomical  obfervations  and  pieces,  in  feveral 

fpective  duties  arifingfrom  them,  it  would  not  be  eafy  volumes  of  the  Memoirs  of  the  Royal  Academy  of 

to  do  judice  to  his  character,  or  to  determine  in  which  Sciences  at  Paris,  of  the  inditution  of  1666,  particu- 

of  them  he  mod  excelled  ;  nor  mud  it  be  forgot,  for  it  larly  vol.  1.  and  10.  of  that  collection. 

reflected  much  honour  on  his  benevolent  heart,  that  his  ROGERS  Road,  fo  called  from  the  perfon  under 

whofe 
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irfVUIe  vvhofe  direftion  it  was  made,  in  1 790.  It  leads  through 
Clinton  county,  in  New- York  State  into  Canada  j  and  is 
much  ufed  in  winter,  when  paffing  the  lakes  is  often 
dangerous,  and  always  uncomfortable.— Morse. 

ROGERSVILLE,  the  chief  town  of  Hawkins  coun- 
ty, TenneiTee.  The  road  from  Knoxville  to  Philadel- 
phia, 652  miles,  paffes  by  Rogerfville,  Rofs's  Furnace, 
Abingdon,  Engliih's  Ferry,  on  New- River,  Big  Lick, 
Peytonfburg,  Rockbridge,  Lexington,  Staunton,  New- 
Marker,  Winchefter,  Fredericktown,  York,  and  Lan- 

cafler. — ib. 

ROLANDS  Table,  on  the  main  land  on  the  E.  coaft 
of  the  diftrict  of  Gafpee,  in  Lower  Canada,  and  W.  part 
of  the  Gulf  of  St  Lawrence,  is  a  flat  mountain,  which 
fhews  itfelf  off  to  feaward  ;  appears  above  feveral  others, 
and  ferves  to  find  out  Ifle  Percee,  or  Pierced  Ifland, 
15  miles  from  Cape  Gafpee.  The  ifland  of  Bonaven- 
tura  is  3  miles  beyond  it. — ib. 

ROLLING  Fork,  a  main  fouthern  branch  of  Silt 
river,  in  Kentucky.  The  towns  of  Lyftra  and  Bealf- 
burg  ftand  on  this  river. — ib. 

ROLLOCK  (Robert),  the  firft  principal  of  the 
college  of  Edinburgh,  was  the  fon  of  David  Rollock  of 
Poo-houfe,  or,  as  it  is  now  written,  Points,  in  the  neigh- 
bourhood of  Stirling.  He  was  born  in  1555  ;  and 
learned  the  rudiments  of  the  Latin  tongue  under  one 
Mr  Thomas  Buchanan,  who  kept,  fays  Archbifhop 
Spottifwood,  a  famous  fchool  at  that  time,  and  was, 
according  to  Dr  Mackenzie,  one  of  the  moft  eminent 
grammarians  in  Scotland.  Where  Mr  Buchanan  kept 
his  fchool,  neither  of  thefe  authors  has  informed  us. 

From  fchool  Mr  Rollock  was  fent,  we  know  not  in 
what  year,  to  the  univerfity  of  St  Andrews,  and  ad- 
mitted a  ftudent  in  St  Saivator's  college.  His  pro- 
grefs  in  the  fciences,  which  were  then  taught,  was  fo 
great  and  fo  rapid,  that  he  had  no  fooner  taken  his  de- 
gree of  M.  A.  than  he  was  chofen  a  profeffor  of  philo- 
fophy,  and  immediately  began  to  read  lectures  in  St 
Saivator's  college.  This  muft  have  been  at  a  very  early 
period  of  life;  for  he  quitted  St  Andrews  in  the  year 
1583,  when,  according  to  Mackenzie,  he  had  taught 
philofophy  for  fome  time  in  that  univerfity. 

Not  long  before  this  period,  the  magiftrates  of  Edin- 
burgh having  petitioned  the  king  to  erect  a  univerfity 
in  that  city,  he  granted  them  a  charter  under  the  great 
feal,  allowing  them  all  the  privileges  of  a  univerfity  ; 
and  the  college  being  built  in  1582,  they  made  choice 
of  Mr  Rollock  to  be  their  principal  and  profeflbr  of 
divinity. 

At  what  time  he  was  admitted  into  holy  orders,  by 
whom  he  was  ordained,  or  indeed  whether  he  ever  was 
ordained,  has  been  the  fubject  of  fome  acrimonious  con- 
troverfy  ;  but  it  is  a  controverfy  which  we  (hall  not  re- 
vive ;  for,  confidering  the  manner  in  which  orders  were 
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then  conferred  in  Scotland,  the  queftion  in  debate  is  of  Rollock 
very  little  importance.  It  is  certain  that  he  became 
famous  in  the  univerfity,  and  among  his  countrymen 
in  general,  for  his  lectures  in  theology,  and  for  the  per- 
fuafive  power  of  his  preaching  ;  for  Calderwood  allures 
us,  that,  in  1589,  he  and  Mr  Robert  Bruce,  another 
popular  orator,  made  the  Earl  of  Bothwel  fo  fenfible 
of  his  finful  and  vitious  courfes,  that,  upon  the  9th  of 
November,  his  lordfliip  humbled  himfelf  upon  his  knees 
in  the  eaft  church  in  the  forenoon,  and  in  the  high 
church  in  the  afternoon,  confeffing  before  the  people, 
with  tears  in  his  eyes,  his  diflblute  and  licentious  life, 
and  promifing  to  prove,  for  the  future,  another  man. 

In  the  year  1593,  Principal  Rollock  and  others  were 
appointed  by  the  rtates  of  parliament  to  confer  with 
the  popifh  lords;  and  in  the  next  year  he  was  one  of 
thofe  who,  by  the  appointment  of  the  general  affembly 
of  the  church,  met  at  Edinburgh  in  the  month  of  May, 
and  prefented  to  his  majefty  a  paper,  entitled,  The  dan- 
gers tvbich,  through   the  impunity  of  excommunicated 

PAPISTS,      TRAFFICKERS     WITH     THE     SPANIARDS,      and 

other  enemies  of  the  religion  and  eflale,  are  imminent  to  the 
true  religion  profeffied  •within  this  realm,  his  Majeflfs  per- 
fon,  crown,  and  liberty  of  this  our  native  country.  His 
zeal  againft  Papifts  was  indeed  ardent ;  and  he  leems  to 
have  adopted  that  judaical  doctrine,  which  was  embra- 
ced in  fome  degree  by  all  the  reformers,  that  it  is  the 
duty  of  the  civil  magiftrate  to  punifh  idolatry  with  death. 

In  the  year  1595  he  was  nominated  one  of  the  com- 
miffioners  for  the  vifitation  of  colleges.  Thefe  com- 
miffioners  were  empowered  to  vifit  all  the  colleges  in 
the  kingdom,  to  inquire  into  the  doctrine  and  life  of 
the  feveral  mafters,  the  difcipline  ufed  by  them,  the 
ftate  of  their  rents  and  living,  and  to  make  their  report 
to  the  next  afTembly. 

In  1596,  the  factious  behaviour  of  fome   of  the  mi- 
nifters having  drawn  upon  them  the juft  refentment  of 
the  king,  our  principal  was  employed,  on   account  of 
his  moderation,  to  foften  that  refentment,  and  to  turn 
his  majefty's  wrath   againft  the   Papijls !  In  the   year 
1597,  he  was  chofen  moderator  of  the  General  AfTem- 
bly— the  higheft  dignity   in  the  Scottilh  church  ;  and 
he  had  the  influence  to  get  fome  great  abufes  redrefTed. 
Being  one  of  fourteen   minifters  appointed  by  this  af- 
fembly   to  take  care   of  the  affairs  of  the  church,  the 
fit  ft  thing  which  he  did  was  to  procure  an  act  of  the 
legiflature,  reftoring  to  the  prelates  their  feats  in  par- 
liament.    He  had  here  occafion  for  all  his  addrefs;  for 
he  had  to  reconcile  to  this  meafure,  not  only  fuch  of  the 
minifters  as  abhorred  all  kinds  of  fubordination  in  the 
church,  but  likewife  many  of  the  lay  lords,  who  were 
not  delighted  with  the   profpect  of  fuch  affociates  in 
parliament   as   the   Scotch   prelates  were  at  that    pe- 
riod (a). 

O  2  Though 


(a)  The  conftitution  of  the  Scotch  church  was,  at  this  period,  a  ftrange  fyftem  of  inconfiftency  and  contra- 
diction. It  was,  in  fad,  prelbyterian  ;  for  ecclefiaftical  difcipline  was  adminiftered  then,  Ss  at  prsfsnt,  by  kirk- 
feffions,  prefbyteries,  and  general  alTemblies  ;  and  there  was  not  a  reformed  bilhop  in  the  kingdom.  Whether 
provincial  fynods  were  then  in  ufe,  the  writer  of  this  note  does  not  at  prefent  recollect.  The  king,  however, 
who  was  meditating  the  reftoration  of  epifcopacy,  conferred  the  eftates,  or  part  of  the  eftates,  belonging  to  the 
different  fees,  upon  the  moft  eminent  parochial  minifters,  and  dignified  them  with  the  title  of  bifhops^  though  it 
does  not  appear  that  they  had  any  jurifdiction  over  their  brethren  ;  and  though  they  were  certainly  not  ex  officio 
fo  much  as  moderators  of  the  prefbyteries  within  the  bounds  of  which  their  churches  were  fituated.  Thefe  were 
the  men  for  whom  Mr  Rollock  exerted  himfelf  to  obtain  feats  in  the  parliament. 
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Rollock,        Though  he  fpent  the  greater  part  of  his  life  in  con-  row,  and  at  the  eaftern  extremity  of  that  clutter  of  ifles 

ducting  the  affairs  of  the  church,  we  have  the  autho-  called  the  King's  Garden. — ib. 

rity  of  Spottifwood  for  faying,  that  he  would  have  pre-  ROME,  a  poft-town  of  New-York,  Herkemer  coun- 

ferred  retirement  and   ftudy.     To  the  buftle  of  public  ty,  on  Mohawk  river,  8  miles  weft  of  Whiteftown,  and 

life,  efpecially  at  that  period  of  faction  and  fanaticifm,  376  miles  from  Philadelphia.     This  townfhip  was  taken 

his  feeble  conftitution  was  not  equal ;  and  his  inclina-  from  Steuben,  and  incorporated  in  1796.     Fort  Stan- 

tion  would  have  confined  him  to   his  college  and   his  wix,  called  alfo  New  Fort  Schuyler,  is  in  this  town. — ib. 

library.      He  was  dreadfully  afflicted   with  the  ftone ;  ROMNEY,  the  chief  town  of  Hampfhire  county, 

the  torments  of  which  he   long  bore  with  the  fortitude  Virginia,  contains  about  70  dwelling-houfes,  a    brick 

and  refignation  of  aChriftian.     He  died  at  Edinburgh  court-houfe,  and  a  ftone-gaol.     It  is  fituated  on  the 

on  the  28th  of  February  1598,   in  the  43d  year  of  his  weftern  bank  of  the  S.  W.  branch  of  Patowmac  river, 

age  ;  havingexhortedhis  brethren,  withhisdying  breath,  50  miles  W.  by  N.  of  Winchefter,  25  N.  E.  by  N.  of 

to  carry  themfelves  more  dutifully   to  their  gracious  Moorfields,  and  18  S.  W.  of  Old-Town,  in  Alleghany 

fovereign.                                 •  county,  Pennfylvania.      It  is  a  poft  town,  and  is  242 

His  works  are,  1.  A  Commentary  on  the  Firft  Book  miles  W.  by  S.  of  Philadelphia. — ib. 

of  Theodore  Beza's  Queftions.     2.  A  Commentary  on  ROMOPACK,  a  village  in  Bergen  county,  New- 

St  Paul's  Epiftle   to   the  Ephefians,  4to,    Edinburgh,  Jerfey,  on  Romopack  river,    15  or  20  miles  north  of 

1590.     3.  A  Commentary  on  the  Prophet  Daniel,  4to,  Patterfon. — ib. 

Edinburgh,  1591.    4.  A  Logical  Analyfis  of  St  Paul's  ROMULUS,  a  military  townfhip  in  New- York  State, 

Epiftle  to  the   Romans,   8vo,  Edinburgh,   1594.     5.  Onondago  county,  between  Seneca  and  Cayuga  Lakes. 

Some  Queftions  and  Anfwers  concerning  the  Covenant  The  high  road  to  the  ferry  at  CayugaLake  runs  through 

of  Grace  and  the  Sacraments,  8vo,  Edinburgh,  1596.  its  northern  part.     It  was  incorporated  in  1794;  an^ 

6.  A  Treatife  of  Effectual  Calling,    8vo,  Edinburgh,  has  within  its  jurifdiclion  the  townftiips  of  Junius  and 

1597.     7.  A  Commentary  on  the  Epiltles  of  St  Paul  Galen,  together  with  the  lands  lying  weft  of  Hannibal 

to  the  Theifalonians  and  Philemon,  8vo,  Geneva,  1597.  and  Cato,  north  of  the  townfhip  of  Galen  and  S.  of 

8.  A   Commentary   upon  Fifteen  Select  Pfalms,    8vo,  Lake  Ontario,  and  that  part  of  the  lands  referved  to 

Geneva,  1598.      9.  A  Commentary  on  the  Gofpel  of  the  Cayuga  nation  of  Indians,  weft  of  Cayuga  Lake. 

St  John,  with  a  harmony  of  the  Four  Evangelifts  upon  In  the  year  1796,   123  of  its  inhabitants  were  electors, 

the  Death,  Refurrection,  and  Afcenfton  of  Jefus  Chrift,  — ib. 

8vo,  Geneva,  1590.      10.  Certain  Sermons  on  Several  RONDE,  or  Rhonde  IJland,  one  of  the  Grenadines, 

Places  of  St  Paul's  Epiftles,    8vo,  Edinburgh,    1598.  dependent  on  the  ifland  of  Grenada,  in  the  Weft-Indies  ; 

1 1 .  A  Commentary  upon  the  Epiftle  to  the  Coloflians,  fituated  about  mid-way  between  Cariacou  and  the  north 

8vo,  publifhed  at  Geneva,    1602.     12.  A  Logical  A-  end  of  Grenada,  about  four  leagues  from  each.     It 

nalyfis  of  the  Epiftle  to  the  Hebrews,  8vo,  Edinburgh,  contains  about  500  acres  of  excellent  land,  which  are 

1605.      13.  A  Logical  Analyfis  of  the  Epiftle  to  the  wholly  applied  to  pafturage,  and  the  cultivation  of  cot- 

Galatians,  8vo,  London,  1602.      14.  A  Commentary  ton. — ib. 

upon  the  Two  Firft  Chapters  of  the  Firft  Epiftle  of  St  ROPE   Ferry,  a  ferry  acrofs  a  bay  in  the  town  of 

Peter,  8vo,  London,    1603.      15  and  16.    A  Treatife  New-London,  in   Connecticut;  4  miles  S.  W.  by  W. 

of  Juftification,  and  another  of  Excommunication,  both  of  New-London  city,  on  the  poft-road  to  New-Haven, 

in  8vo,  London,   1604.     All    thefe  works,  except  the  The  bay  fets  up  fiom   Long  Ifland   Sound,    between 


fermons,  are  in  Latin.  That  Principal  Rollock  was 
held  in  high  eftimation  in  the  college  over  which  he 
prefided,  is  madeatleaft  probable  by  the  following  epi- 
taph : 

Te  Rolloce,  extindo,  Urbs  mafia,  Academ'ia  mafa  eft  ; 
Et  tola  exequiis  Scotia  mafia  tuis. 
Uno  in  te  nobis  dederat  Dens  omnia,  in  uno 
Te  Deus  eripuit  omnia  qua  dederit. 

ROMAN,  Cape,  on  the  coaft  of  South-Carolina. 
From  hence  to  Charleston  light-hcufe  the  courfe  is  W. 
S.  W.  \  W.  21  leagues.  N.  lat.  33  5.  W.  long.  79 
ac. —  Morse. 


Millftone  Point  and  Black  Point  in  Lyme.  In  Auguft, 
1796,  a  bridge,  500  feet  long,  was  built  acrofs  this 
ferry,  2  miles  above  Millftone  Point,  where  the  water 
is  18  feet  deep.  The  bridge  is  24  feet  broad,  with  a 
Hiding  draw.- — ib. 

ROQUE,  Cape,  on  the  coaft  of  Brazil,  north-weft- 
ward  of  Cape  St  Auguftine.  S.  lat.  6  20,  W.  long. 
37  30.— ib. 

ROSA,  a  cape  in  the  ifland  of  St  Domingo,  E.  N. 
E.  4  E.  of  Cape  Dame  Marie,  the  weftern  point  of  the 
ifland,  diftant  about  7  leagues. — ib. 

ROSA,  or  St  Rofe's,  an  extenfive  bay-  on  the  coaft 
of  Weft-Florida,  ftretching  about  30  miles  to  the  north- 
Roman,  Cape,  on  the  coaft  of  Florida,  is  20-3-  leagues    eaft,  and  is  from  4  to  6  miles  broad.     The  bar  before 
N.  W.  by  N.  of  Cape  Sable,  the  S.  W.  point  of  the  pe-    it  has  only  7  or  8  feet  water,  where  deepeft  ;  but  with- 
ninfula  of  Florida. — ib.  in  there  is  16  or  17,  as  far  as  the  Red  Bluff  on  the  main 

Roman,  Cape,  on  the  north  coaft  of  Terra  Firma,  land.  The  peninfula  between  this  bay  and  that  of  Pen- 
is the  north  point  of  the  peninfula  which  is  the  eaft  limit  facola,  on  the  weft,  is  from  1  to  3  or  4  miles  broad.  It  is 
of  the  Gulf  of  Venezuela.  Near  to  it  on  the  north,  generally  a  very  poor  fandy  foil,  producing,  in  fome 
are  a  number  of  rocks,  and  due  north  of  it  is  the  ifland  places,  large  pines  and  live  oak.  The  largeft  river  that 
of  Orua,  or  Aruba,  belonging  to  the  Dutch,  8  or  9  falls  into  the  bay  is  Chacta-Hatcha,  or  Pea  river,  which 
leagues  diftant. — ib.  runs  from  the  north-eaft,  and  enters  the  eaftern  extre- 

ROM  ANO,  or  Romano  Cayo%  a  fmall  ifland  off  the  mity  of  the  bay  through  feveral  mouths,  but  fo  fhoal 
north  ihore  of  the  ifland  of  Cuba.     It  is  long  and  nar-    that  only  a  fmall  boat  or  canoe  can  pafs  them.    Mr 

1  Hutchins 


lofa, 


jfes. 
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Hutchins  afcended  it  about  25  leagues,  where  he  found    phial,  which  is  immediately  well  flopped  ;  and  this   is  Rofeway, 
a  fmall  party  of  the  Couflac  Indians.— tb.  repeated  for  fome  fucceffive  evenings,  or  while  any  of         U 

Rosa,  or  M  IJland,  extends  along  the  mouth  of  this  fine  eflential  oil  rifes  to  the  furface  of  the  water." 
the  above  bay,  and  is  about  50  miles  long,  and  no  Dr  Donald  Monro,jwho  communicated  this  receipt  to 
where  above  half  a  mile  broad.  The  channel  at  the 
eaft  end  of  the  ifland  is  fo  choaked  up  with  a  large 
ihoal,  in  fome  places  dry,  that  the  deepeft  water  is  on- 
ly 4  or  5  feet ;  and  the  channel  between  Rofe  Ifland  and 
the  main  is  barely  fufficient  for  boats  or  pettiaugers. 

—ib. 

ROSALIE,  Fort,  is  fituated  in  the  weftern  territory 
of  Georgia,  in  the  Natchez  country,  on  the  eaft  fide  of 
the  Miffiffippi,  in  lat.  31  40;  243  miles  above  New- 
Orleans. — ib. 

ROSEAU,  the  capital  of  the  ifland  of  Dominico,  in 
the  Weft-Indies.  It  is  now  called  Charlottetown,  and 
is  fituated  in  St  George's  parifh,  about  feven  leagues 
from  Prince  Rupert's  Bay.  It  is  on  a  point  of  land  on 
the  fouth-weft  fide  of  the  ifland  which  forms  two  bays, 
viz.  Woodbridge's  Bay  on  the  north,  and  Charlotte- 
ville  Bay  to  the  fouthward.  Rofeau  is  about  half  a 
mile  in  length  from  Charlotteville  to  Rofeau  river,  and 
moftly  two  furlongs  in  breadth,  but  is  of  an  irregular 
figure.  It  contains  more  than  500  houfes,  befides 
cottages  occupied  by  negroes.  Whilft  in  pofTeffion  of 
the  French,  it  contained  upwards  of  1,000  houfes.  N. 
lat.  15  25,  W.  long.  61  27. — ib. 

ROSE,  St,  or  Jayna.  The  eftablifhments  in  the 
plain  of  St  Rofe,  and  thofe  on  the  banks  of  the  Jayna, 


the  Royal  Society  of  Edinburgh,  fays,  that  he  has  been 
informed,  that  fome  few  drops  of  this  effential  oil  have 
more  than  once  been  collected  by  diftillation  in  Lon- 
don, in  the  fame  manner  as  the  eflential  oils  of  other 
plants. 

ROSEWAY,  Port,  a  populous  feaport  town,  on  the 
fouth-eaft  coaft  of  Nova-Scotia,  north-eaft  by  eaft  of 
Gape  Negro  and  Harbour. — Morse. 

Roseway  IJland  lies  at  the  mouth  of  Port  Wager, 
on  the  fouth-eaft  coaft  of  Nova-Scotia. — ib. 

ROSIA,  Cape,  in  Penobfcot  Bay,  Diftrift  of  Maine. 
— ib. 

ROSIERS,  Cape,  the  fouth  limit  of  the  mouth  of 
the  river  St  Lawrence  ;  from  whence  it  is  90  miles 
acrofs  to  the  north  fhore,  meafuring  by  the  weft  end  of 
the  ifland  of  Anticofti.  This  is  the  eafternmoft  point 
of  the  diftrict  of  Gafpee,  in  Lower  Canada.  It  has 
Florell  Ifle  and  Cape  Gafpee  on  the  fouth.  N.  lat.  48 
§6,  W.  long.  63  40 — ib. 

ROSSIGNOL,  Port,  on  thefouthern  coaft  of  Nova- 
Scotia,  a  harbour  to  the  fouth-weft  of  Port  de  L'Heve. 
— ib. 

Rossignol,  a  confiderable  lake  in  Nova-Scotia,  be- 
tween Liverpool  and  Annapolis.  The  Indians  fay  it 
is  the  main  fource  of  Liverpool  and  Petit  rivers.  It 
the  fouth  fide  of  the  ifland  of  St  Domingo,  are  has  been  a  place  of  refort  for  the  Indians,  on  account 
looked  upon  as  depending  on  the  city  of  St  Domingo,  of  the  favourable  hunting  grounds  upon  it. — ib. 
They  are  reckoned  to  contain,  at  leaft,  2,000  perfons  ;  ROTA  Aristotelica,  or  jiriflotle's  Wheel,  denotes 
for  the  mod  part  people  of  colour,  free  and  flaves.  a  celebrated  problem  in  mechanics,  concerning  the  mo- 
The  river  Jayna  is  3  leagues  W.  of  that  city.  The  tion  or  rotation  of  a  wheel  about  its  axis  ;  fo  called  be- 
parifh  of   St   Rofe    or   Jayna,    which  has    in  its    de-    caufe  firft  noticed  by  Ariftotle. 

pendency  the  ancient  rich  population  of  Bonaventure,  The  difficulty  is  this.  While  a  circle  makes  a  revo- 
is  now  reduced  to  a  handful  of  individuals,  whofe  em-  lution  on  its  centre,  advancing  at  the  fame  time  in  a 
ployment  is  the  breeding  of  cattle  or  the  wafhing  of  right  line  along  a  plane,  it  defcribes,  on  that  plane,  a 
gold  fand.     Towards  the  fource  of  the  Jayna,  and  near    right  line  which  is  equal  to  its  circumference.     Now  if 


this  circle,  which  may  be  called  the  deferent,  carry 
with  it  another  fmaller  circle,  concentric  with  it,  like 
the  nave  of  a  coach  wheel ;  then  this  little  circle,  or 
nave,  will  defcribe  a  line  in  the  time  of  the  revolution,, 
which  fhall  be  equal  to  that  of  the  large  wheel  or  cir- 
cumference itfelf ;  becaufe  its  centre  advances  in  a  right 


the  town  of  St  Rofe,  were  the  celebrated  gold  mines  of 
St  Chriftopher  ;  in  the  neighbourhood  of  which  Co- 
lumbus erected  a  fort  by  the  name  of  St  Chriftopher. 
— ib. 

ROSES  Otter   (or  eflential  oil)    of.     In  the  En- 
cyclopaedia,  under  the  word  Roses,  we  have  given  one 
receipt  for  making  this  very  high-priced  perfume;  and    line  as  faft  as  that  of  the  wheel  does,  being  in  reality 
we  fhall  here  give  another;   which,  whether  it  be  as  ef-    the  fame  with  it. 

feclual  or  not,  is  at  leaft  fimpler  and  lefs  expenfive.   It         The  folution  given  by  Ariftotle,  is  no  more  than  a 
is  by  an  officer  who  was  in  the  country  where  the  Otter    good  explication  of  the  difficulty. 

is  prepared,  and  who  affifUdin  making  ithimfelfj  and         Galileo,  who  next  attempted  it,  has  recourfe  to  an 
is  as  follows:  infinite  number  of  infinitely  little  vacuities  in  the  right 


"  Take  a  very  large  glazed  earthen  or  ftone  jar,  or  a 
large  clean  wooden  calk  ;  fill  it  with  the  leaves  of  the 
flowers  of  rofes,  very  well  picked,  and  freed  from  all 
feeds  and  ftalks ;  pour  on  them  as  much  pure  fpring 
water  as  will  cover  them,  and  fet  the  veffel  in  the  fun, 
in  the  morning  at  fun-rife,  and  let  it  ftand  till  the  even- 
ing, then  take  it  into  the  houfe  for  the  night :  expofe 
it,  in  this  manner,  for  fix  or  feven  fucceffive  days,  and, 
at  the  end  of  the  third  or  fourth  day,  a  number  of  par- 
ticles, of  a  fine  yellow  oily  matter,  will  float  on  the  fur- 
face,  which,  in  two  or  three  days  more,  will  gather  in- 
to a  fcum,  which  is  the  otter  of  rofes.  This  is  taken 
up  by  fome  cotton,  tied  to  the  end  of  a  piece  of  flick, 
and  fqueezed  with  the  finger  and  thumb  into  a  fmall 


line  defcribed  by  the  two  circles  ;  and  imagines  that 
the  little  circle  never  applies  its  circumference  to  thofe 
vacuities;  but  in  reality  only  applies  it  to  a  line  equal 
to  its  own  circumference;  though  it  appears  to  have 
applied  it  to  a  much  larger.  But  all  this  is  nothing  to 
the  purpofe. 

Tacquet  will  have  it,  that  the  little  circle,  makinp-its 
rotation  more  flowly  than  the  great  one,  does  on  that 
account  defcribe  a  line  longer  than  its  own  circumfer- 
ence ;  yet  without  applying  any  point  of  its  circumfer- 
ence to  more  than  one  point  of  its  bafe.  But  this  is  no 
more  fatisfactory  than  the  former. 

After  the  fruitlefs  attempts  of  fo  many  great  men,. 
M.  Dortous  de  Meyran,  a  French  gentleman,  had  the 

good; 
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Rotterdam,  good  fortune  to  hit  upon  a  folution,  which  he  fent  to 
I!         the  Academy  of  Sciences  ;  where  being  examined  by 
Rowe.     Meff,  de  Louville  and  Soulmon,  appointed  for  that  pur- 
pofe,  they  made   their  report  that  it  was  fatisfactory. 
The  folution  is  to  this  effect  : 

The  wheel  of  a  coach  is  only  acted  on,  or  drawn  in  a 
right  line  ;  its  rota-tion  or  circular  motion  arifes  purely 
from  the  refiftance  of  the  ground  upon  which  it  is  ap- 
plied. Now  this  refiftance  is  equal  to  the  force  which 
draws  the  wheel  in  the  right  line,  inafmuch  as  it  defeats 
that  direction  ;  of  confequence  the  caufes  of  the  two 
motions,  the  one  right  and  the  other  circular,  are  equal. 
And  hence  the  wheel  defcribesa  right  line  on  the  ground 
equal  to  its  circumference. 

As  for  the  nave  of  the  wheel,  the  cafe  is  otherwife. 
It  is  drawn  in  a  right  line  by  the  fame  force  as  the 
wheel  ;  but  it  only  turns  round  becaufe  the  wheel  does 
fo,  and  can  only  turn  in  the  fame  time  with  it.  Hence 
it  follows,  that  its  circular  velocity  is  lefs  than  that  of 
the  wheel,  in  the  ratio  of  the  two  circumferences  ;  and 
therefore  its  circular  motion  is  lefs  than  the  rectilinear 
one.  Since  then  it  neceffarily  defcribes  a  right  line  eqival 
to  that  of  the  wheel,  it  can  only  doit  partly  by  Aiding, 
and  partly  by  revolving,  the  Aiding  part  being  more  or 
lefs  as  the  nave  itfelf  is  fmaller  or  larger. — Huron's 
-Diclionary. 

ROTTERDAM,    or    Anamocoe    IJle,    one    of   the 
Friendly  Iflands,  fituated  on  the  north  of  Amfterdam  • 
Hie;  remarkable  for  its  fertility  and  the  peaceable  difpo- 
iicion  of  the  inhabitants. — Morse. 

Rotterdam,  New,  a  new  fettlement  on  the  north 
fide  of  Oneida  Lake,  in  the  State  of  New-York. — ib. 

ROUGE,  Cape,  or  Red  Cape,  on  the  N.  fide  of  the 
ifland  of  St  Domingo,  in  the  W.  Indies,  lies  4  leagues 
weftward  of  Point  Ilabellica. — ib. 

Rouge  River,  in  Louifiana,  is  fo  called  from  its 
waters  being  of  a  red  colour,  and  faid  to  tinge  thofe  of 
the  Miffiffippi  in  the  time  of  the  floods.  It  riles  in  New- 
Mexico,  and,  after  running  about  600  miles,  joins  the 
Miffiffippi  187  miles  above  New-Orleans,  56^  miles  be- 
low Fort  Rofalie  ;  30  miles  from  its  mouth  it  receives 
Noir,  or  Black  river.  Near  70  leagues  up  Rouge  river 
the  French  had  a  confiderable  poft  called  Natchitoches. 
It  was  a  frontier  to  the  Spanilh  fettlements,  being  20 
miles  from  Fort  Adayes. — ib. 

Rouge  Chapeau,  or  Red  Hat,  a  cape  on  the  coaft  of 
N    America.     N.  lat-  46  51,  W.  long.  55  26. — ib. 

ROUND  Bay,  a  fine  bay,  with  good  anchorage,  on 
the  weft  fide  of  the  ifland  of  St  Lucia,  in  the  W.  In- 
dies.— ib. 

Round  Heads,  Indians  inhabiting  on  Riviere  aux 
Tetes  Bowles,  or  Round  Head  river,  in  N.  America. 
Warriors,   2,000. — ib. 

Round  IJland,  a  fmall  ifland  on  the  coaft  of  Weft- 
Florida,  lies  5  miles  north  from,  and  oppofite  to,  the 
middle  of  Hurn  Ifland,  and  is  well  timbered. — ib. 

Round  Rock,  one  of  the  Virgin  Iflands,  north  of 
Ginger  Ifland.     N.  lat.    11  80,  weft  long.  62  53. — ib. 

ROWAN,  one  of  the  moft  populous  counties  of  N. 
Carolina,  in  Salifbury  dictrict  ;  bounded  north  by  Ire- 
dell, and  fouth  by  Cabarrus.  It  contains  15,828  in- 
habitants, including  1742  flaves. — ib. 

ROWE,  a  townlhip  in  the  north-weftern  corner  of 
Hampihire  county,  MafTachufetts ;  bounded  north  by 


the  State  of  Vermont,  and  130  miles  north-weft  of 
Bofton.  It  is  watered  by  Deerfield  river,  and  contains 
443  inhabitants. — ib. 

ROWLEY,  a  townfliip  of  MafTachufetts,  EfTex  coun- 
ty, having  Newbury  on  the  north-eaft  and  contains  two 
parilhes,  betides  a  fociety  of  Anabaptifts.  The  inha- 
bitants, 1772  in  number,  are  moftly  farmers.  Near 
its  bounds  with  Newbury,  fome  fpecimens  of  black  lead 
have  been  difcovered,  and  it  is  thought  there  is  a  con- 
fiderable body  of  it,  which  may  be,  hereafter,  an  object 
of  confequence.  It  is  5  or  6  miles  north  by  weft  of 
Ipfwich,  and  26  north  by  eaft  of  Bofton,  and  was  in- 
corporated in  1639. — ib. 

ROWN1NG  (John),  an  ingenious  Englilh  mathe- 
matician and  philofopher,  was  fellow  of  Magdalen  Col- 
lege, Cambridge,  and  afterwards  Rector  of  Anderby 
in  Lincolnfhire,  in  the  gift  of  that  Society.  He  was  a 
conftant  attendant  at  the  meetings  of  the  Spalding  So- 
ciety, and  was  a  man  of  a  great  philofophical  habit 
and  turn  of  mind,  though  of  a  cheerful  and  companion- 
able difpofition.  He  had  a  good  genius  for  mechani- 
cal contrivances  in  particular.  In  1738  he  printed 
at  Cambridge,  A  Compendious  Syftem  of  Natural 
Philofophy,  in  2  vols  8vo  ;  a  very  ingenious  work, 
which  has  gone  through  feveral  editions.  He  had  alio 
two  pieces  inferted  in  the  Philofophical  Tranfactions, 
viz.  1.  A  Defcription  of  a  Barometer,  wherein  the  Scale 
of  Variation  may  be  increafed  at  pleafure  ;  vol.  38.  p. 
39.  And,  2.  Directions  for  making  a  Machine  for 
finding  the  Roots  of  Equations  univerfally,  with  the 
Manner  of  ufing  it  ;  vol.  60.  p.  240. — Mr  Rowning 
died  at  his  lodgings  in  Carey-ftreet,  near  Lincoln's-Inn 
Fields,  the  latter  end  of  November  1771,  at  72  years 
of  age. 

Though  a  very  ingenious  and  pleafant  man,  he  had 
but  an  unpromifing  and  forbidding  appearance  ;  he  was 
tall,  ftooping  in  the  fhoulders,  and  of  a  fallow  down- 
looking  countenance. 

ROXAS,  Haitede,  the  heights  in  the  diftrict  of  Bay- 
aguana,  in  the  middle  of  the  eaftern  part  of  the  ifland 
of  St  Domingo,  are  fo  called.  Here  Valverde  faw, 
after  having  long  fought  for  it  in  vain,  a  little  quadru- 
ped, which  in  form  and  fize  refembled  a  fucking  pig  of 
a  fortnight  old,  except  that  its  fnout  was  a  little  longer. 
It  had  but  very  little  hair,  which  was  as  fine  as  rhatof 
the  dogs  called  Chinefe.  The  town  of  Bayaguana  is 
about  4  leagues  fouth-eaft  by  eaft  of  Baya. — Morse. 

ROXBOROUGH,  a  townfliip  of  Pennfylvania,  fitu- 
ated in  Philadelphia  county. — ib. 

ROXBURY,  a  plealant  town  in  Norfolk  county, 
MafTachufetts,  one  mile  fouth-weft  of  Bofton.  The 
townfliip  is  now  divided  into  3  parifh.es,  and  was  fettled 
in  1630.  In  the  3  parifhes  are  2,226  inhabitants.  The 
firft  parifli  in  this  town  has  lately  been  connected  with 
Bofton  haibour  by  a  canal.  The  Rev.  John  Eliot,  the 
Apoftle  of  the  Indians,  was  the  firft  minifter  who  fet- 
tled here.  Fie  tranflated  the  Bible,  and  other  pious 
bocks,  into  the  Indian  language  ;  and  founded  many 
religious  focieties  among  the  Indians.  Thofe  of  Natick 
and  Majlipte,  few  in  number,  remain  to  this  day.  He 
died  in  1670,  after  being  paftor  60  years. — ib. 

Roxbury,  a  townlhip  in  the  weftern  part  of  Orange 
county,  Vermont,  having  only  14  inhabitants. — ib. 
Roxbury,  a  townlhip  of  Morris  county,  New-Jerfey, 
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on  Mufconecunk  river,  ZS  ™le«  fr?m  ^iT^Near 
the  Delaware,  and  45  ™les  north  of  Trenton-     Near 

r  away.  ;f  ■    a  mineral  fpring. — ib. 

^  ROXO,  a  cape  ?ear  the  S.  W.  part  of  Porto  Rico 
Ifland,  and  due  fouth  of  Cape  Rincon.     N.  lat.  18  1 1, 

\oYAL  Bay,*  'a  ftort  diftance  to  the  eaft,  fouth- 
erly  of  Boon's  Point,  at  the  north  part  of  the  ifland  cf 
Antigua  in  the  Weft-Indies.— ib. 

Royal  IJle,  a  fmall  fertile  ifland  in  *e  river  St 
Lawrence  ;  60  miles  below  Lake  Ontario.  The  French 
fort  on  it  was  taken  by  Gen.  Arnherft,  m  1760.7^. 

ROY^L's  Rivera  in  Cumberland  county,  Maine, 
empties  into  Cafco  Bay,  in  the  townfhip  of  North- Yar- 
mouth.— ib.  T7 

ROYALTON,  a  townftnp  m  Wmdfor  county,  Ver- 
mont, north-weft  of  Hartford,  on  White  river,  and 
contains  748  inhabitants.— if.        '.  l     , 

ROY  ALSTON,  a  townfhip  of  Maflachufetts,  Wor- 
cefter  county,  40  miles  north-weft  by  north  of  Worcef- 
ter,  and  70  north-weft  of  Bofton.     It  was  incorporated 


Ruther- 
ford. 


in  1665,  and  contains  1,130  inhabitants. 


Miller's  river 
runs  through  this  town  from  the  eaft. — ib. 

ROY  Royan,  in  Bengal,  the  chief  officer  in  the  re- 
venue department,  next  to  the  Dewan  under  the  native 

government. 

RUATAN,  or  Rattan,  an  ifland  in  the  J3ay  oi  Hon- 
duras, 8  leagues  from  the  Mofquito  fhore,  and  about 
200  weft  by  fouth  of  the  ifland  of  Jamaica.  It  is  30 
miles  long  and  13  broad,  naturally  tortified  with  rocks 
and  fhoals,  except  the  entrance  into  the  harbour,  which 
is  fo  narrow  that  only  one  fti-p  can  pafs  it  at  a  time  ; 
the  harbour  is  one  of  the  fineft  in  the  world,  and  can 
afford  fafe  anchorage  for  500  fail  of  ilnps.  It  was  to- 
tally uninhabited  until  1742.  when  the  Britilh,  under 
the  command  of  Major  Crawford,  began  a  fettlement, 
in  order  to  protect  the  log-wood  cutters,  and  fecure  a 
trade  with  the  Spaniards  of  Guatimala,  for  cochineal, 
indigo,  &c..but  it  was  foon  abandoned.  N.  lat.  17  6, 
W.  long.  88  12.— Morse. 

RUGELEY's  Mills,  in  S.  Carolina,  are  about  12 
miles  north  of  Camden,  near  the  wefternmoft  branch  of 
Lynche's  Creek.  Here  Gen.  Green  retreated,  in  May, 
1 78 1,  to  wait  for  reinforcements,  after  his  repulfe  at 
Camden,  and  to  prevent  fupplies  reaching  it. — ib. 

RUISSEAU,  Grand,  a  fettlement  on  the  eaftern 
fide  of  the  river  Miffiffippi,  and  in  the  N.  W.  Territory, 
which,  with  the  villages  of  St  Philip  and  Prairedu- 
Rochers,  contained,  in  1792,   240  inhabitants.—  ib.^ 

RUMI-RAMBA,  a  plain  near  Quito  in  Peru,  lull 
of  large  fragments  of  rocks,  thrown  thither  from  a  vol- 
cano, formerly  in  the  famous  mountain  of  Pichincha. 

— ib. 

RUM  Key,  one  of  the  Bahama  Iflands.     N.  lat.  23 

52,  W.  long.  74  17. — ib. 

'  RUMNEY,  or  Rornney,  a  townfhip  of  New-Hamp- 
fhire,  fituated  in  Grafton  county,  on  a  ncrth  brar.ch 
of  Baker's  river,  about  7  or  8  miles  north-weft  of  Ply- 
mouth on  the  weft  fide  of  the  PemigewafTet.  It  was 
incorporated  in   1767,  and  contains  411    inhabitants. 

— ib. 

RUNAWAY  Bay,  on  the  north-weft  coaft  of  the 
ifland  of  Antigua ;  fituated  between  the  fort  on  Cor- 
bizon's  point  to  the  north,  and  Fort  Hamilton  to  the 
fouth.     Off  it  lie  rocks  and  fhoals. — ib. 


Runaway  Bay,  on  the  north  coaft  of  the  ifland  of  Runaway, 
Jamaica,   weftward   of  Great    Laughlands    river  and 
Mumby  Bay,  and  9  or  10  miles  eaftward  of  Rio  Bu- 
eno. — ib. 

RUPERT,  the  north-wefternmoft  townfhip  of  Ben- 
nington county,  Vermont.  It  contains  1,033  inhabit- 
ants.-— ib. 

Rupert's  Bay,  at  the  north-weft  end  of  the  ifland 
of  Dominica,  in  the  Weft-Indies,  affords  good  fhelter 
from  the  winds,  and  is  deep,  capacious  and  fandy.  It 
is  the  principal  bay  of  the  ifland,  and  on  it  is  erefled 
the  town  of  Portfmouth. — ib. 

Rupert's  Fort,  at  the  bottom  of  Hudfon's  Bay,  in 
N.  America,  is  fituated  on  a  river  of  the  fame  name, 
on  the  E.  fide  of  James's  Bay;  between  Slade  river 
on  the  north,  and  Nodway  river  on  the  fouth.  N.  lat. 
51  50,  W.  long.  80  5. — ib. 

Rupert's  Ifland,  the  moft  wefterly  of  the  4  iflands 
in  the  ftraits  of  Magellan,  which  form  the  S.  fide  of 
Royal  Reach. — ib. 

RUSSELL,  a  county  of  Virginia,  bounded  north 
by  Greenbrier,  and  fouth  by  Lee  county.  Before  Lee 
was  erected  out  of  this  county,  it  contained  3,338  in- 
bitants,  including  190  flaves. — ib. 

Russell,  a  townfhip  in  Hampfhire  county,  Mafla- 
chufetts,   15  miles  weft  of  Springfield,  and   108  weft 
by  fouth  of  Bofton.    It  was  incorporated  in  1792. — -ib. 
RUTHERFORD  (John,  M.  D.),  one  of  the  il- 
luftrious  founders  of  the  medical  fchool  in  the  univerfi- 
ty  of  Edinburgh,  was  the  fon  of  the  Rev.  Mr  Ruther- 
ford  minifter  of  Yarrow,   in   the  county  of  Selkirk, 
North  Britain.     He  was  born  on  the  ift  Auguft  1695, 
and  received  the  rudiments  of  his  education  at  the  pa- 
rifti  fchool  of  Selkirk;    where,  from  his  future  profi- 
ciency, there  is  every  reafon  to  believe  that  he  made  a 
rapid  progrefs  in   the  knowledge   of  the  Latin   and 
Greek  languages. 

After  the  death  of  his  father,  he  went  to  Edinburgh 
in  1708  or  1 7 10,  where,  in  the  univerfity,  he  applied 
himfelf  to  the  ftudy  of  clafllcal  literature,  mathematics, 
and  natural  philofophy.  The  celebrated  Dr  Pitcairn 
was  then  fo  highly  refpected  for  his  medical  {kill,  that 
it  is  not  improbable  but  that  a  laudable  defire  of  ob- 
taining a  portion  of  fimilar  fame  may  have  turned  the 
attention  of  young  Rutherford  to  the  ftudy  of  medi- 
Be  that  as  it  may,  he  engaged  himfelf  appren- 


cine. 

tice  to  Mr  Alexander  Nefbit,  at  that  time  an  eminent 
furgeon  in  Edinburgh,  with  whom  he  remained  till 
1716,  when  he  went  to  London.  There  he  attended 
fome  hofpitals,  and  the  lefiures  read  on  anatomy  by  Dr 
Douglas,  on  furgery  by  Andre,  and  on  materia  medica 
by  Strother. 

After  a  year's  refidence  in  London,  he  returned  to 
Edinburgh;  and  having  fettled  his  affairs  in  that  city, 
he  went  to  Leyden,  which,  from  the  lectures  of  Boer- 
haave,  was  then  the  moft  celebrated  medical  fchool  in 
Europe.  In  17 19  he  went  into  France,  and  was  at 
the  end  of  July  in  that  year  admitted  to  the  degree  of 
M.  D.  in  the  univerfity  of  Rheims.  He  paffedthe  fol- 
lowing winter  in  Paris,  chiefly  for  the  fake  of  Winflow's 
private  demonftrations  in  anatomy  ;  and  in  1720  here- 
turned  to  Britain. 

In  1 721  he  fettled  as  a  phyfician  in  Edinburgh; 
and  foon  afterwards  Drs  Rutherford,  Sinclair,  Plum- 
mer,  and  Innes,  purchafed  a  laboratory,  where  they 
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prepared  compound  medicines.  This  was  an  art  then 
but  little  known  in  Scotland  ;  and  as  a  commercial  fpe- 
culation,  thelaboratory  muft  therefore  have  proved  very 
advantageous  to  the  partners.  But  they  had  higher 
objects  in  view  than  commerce.  They  demonftrated, 
as  far  as  they  were  then  known,  the  operations  of  che- 
miftry  to  a  numerous  audience ;  and  foon  afterwards, 
by  the  advice  of  their  old  mailer  Boerhaave,  they  ex- 
tended their  lectures  to  the  other  branches  of  phyfic. 
In  1725  they  were  appointed  joint  profefTors  in  the  uni- 
verfity;  where,  we  believe,  each,  for  fome  time,  read 
lectures  in  every  department  of  medical  fcience,  ana- 
tomy excepted,  and  carried  forward  their  claries  in  ro- 
tation. The  anatomical  lectures  were  read  by  the  eld- 
er Monro,  who  had  been  fettled  a  year  or  two  before 
them  in  Edinburgh,  and  whofe  eminence  in  that  de- 
partment is  known  to  all  Europe. 

On  the  death  of  Dr  Innes,  a  particular  branch  of 
medical  fcience  was  allotted  to  each  of  the  other  three 
profefTors.  Dr  Plummer  was  appointed  profelfor  of 
chemiftry  and  materia  medica,  Dr  Sinclair  of  the  infti- 
tutes  of  phyfic,  and  Dr  Rutherford  of  the  practice; 
and  thus  was  a  regular  medical  fchool  eftabTfhed  in 
Edinburgh  by  Monro,  Plummer,  Sinclair,  and  Ruther- 
ford. The  lectures  on  the  inflitutes  and  practice  of 
phyfic  were  then,  and  for  many  years  afterwards,  deli- 
vered in  Latin  ;  and  fuch  was  Dr  Rutherford's  com- 
mand of  that  language,  that  on  every  thing  connected 
■with  medicine,  he  talked  in  it  more  fluently  than  in  the 
language  of  his  country. 

Whether  it  was  any  improvement  in  the  mode  of 
medical  education  in  Edinburgh  to  change  the  language 
of  the  lectures  from  Latin  to  Englifh,  is  perhaps  more 
than  queftionable.  We  have  now  difperfed  over  the 
country  a  number  of  illiterate  men,  practifing  as  fur- 
geons,  and  even  as  phyficians,  who  never  could  have 
boafted  of  having  gone  through  a  regular  courfe  of  me- 
dical inftruction,  had  the  lectures  continued  to  be  deli- 
vered in  the  language  in  which  they  were  begun.  Fo- 
reigners, too,  would  not  have  been  under  the  neceffity 
of  learning  a  new  language,  before  they  could  enter  on 
the  ftudies,  for  the  cultivation  of  which  they  came  to 
Scotland;  and  though  the  medical  claries  might  not 
have  been  fo  crowded  perhaps  as  at  prefent,  the  indi- 
viduals compofing  them  would  have  been  at  leaft  as 
refpectable.  Whether  Dr  Rutherford  reafoned  in  this 
■way  we  know  not ;  but  he  continued  to  lecture  in  La- 
tin as  long  as  he  filled  the  pradical  chair. 

About  the  year  1748  he  introduced  a  very  great  im- 
provement in  the  courfe  of  medical  education.  Senfi- 
ble  that  abilract  lectures  on  the  fymptoms  and  the  mode 
of  treating  various  difeafes,  of  which  the  ftudents  know 
little  but  the  names,  could  fcarcely  be  of  any  benefit, 
he  had  for  fome  time  encouraged  his  pupils  to  bring  pa- 
tients to  him  on  Saturday,  when  he  inquired  into  the 
nature  of  their  difeafes,  and  prefcribed  for  them  in  the 
prefence  of  the  clafs.  This  gave  rife  to  the  courfe  of 
clinical  lectures  ;  the  utility  of  which  was  fo  obvious, 
that  it  was  enacted,  by  a  decree  of  the  fenate  of  the  uni- 
verfity,  that  no  man  fhould  be  admitted  to  an  exami- 
nation for  his  doctor's  degree,  who  had  not  attended 
thofe  lectures ;  to  which  an  excellent  hofpital,  then 
lately  erected  (fee  Edinburgh,  in  the  Encyclopedia) > 
o-ave  the  profefTors  every  opportunity  of  doing  ample 


juftice.  To  men  who  mean  to  live  by  the  practice  of 
phyfic,  and  have  no  inordinate  ambition  to  ratfe  their 
fame  by  fanciful  theories,  this  is  peihaps  the  moft  va- 
luable courfe  of  lectures  that  is  given  in  Edinburgh  ; 
and  if  fo,  Dr  Rutherford  muft  be  confidered  as  one  of 
the  greatelt  benefactors  of  the  medical  fchool. 

To  untried  theories  in  phyfic  he  was  indeed  no  friend  j 
and  we  have  heard  a  favourite  and  very  able  pupil  of  his, 
who  knew  him  well,  and  refpected  him  highly,  affirm 
that,  to  his  knowledge,  Dr  Rutherford  retained  his 
profeflbrfhip  longer  than  he  otherwife  would  have  cho- 
fen  to  do;  merely  that  he  might  keep  out  a  fpecula- 
tift,  whom  he  knew  to  be  afpiring  to  the  practical 
chair.  Finding  at  laft  in  the  late  Dr  John  Gregory 
(fee  Gregory,  Encycl.)  a  fuccefTr  entirely  to  his 
mind,  he  refigned  to  him  in  1765,  after  having  taught 
medicine  in  its  different  departments  for  upwards  of 
forty  years.  He  lived,  after  this  period,  loved  by  his 
friends,  and  revered  by  many  eminent  phyficians,  who 
had  been  his  pupils,  till  1779,  when  he  died  in  Edin- 
burgh, where  he  had  fpent  the  greater  part  of  his  life, 
in  the  84th  year  of  his  age. 

Rutherford,  a  county  of  Morgan  diftrict,  N. 
Carolina,  bounded  north  by  Burke,  and  fouth  by 
the  ftate  of  South  Carolina.  In  1790  it  contained 
7,808  inhabitants,  including  614  Haves  ;  but  a  new 
county  has  been  lately  formed  out  of  it. — Morse. 

Rutherford-Town,  the  capital  of  the  above  coun- 
ty. It  contains  a  courthoufe,  a  gaol,  and  a  few  dwel- 
linghoufes. — ib. 

RUTHSBO ROUGH,  a  village  in  Queen  Anne's 
county,  Maryland,  on  Tuckhahoe  Creek,  6  miles  S. 
E.  of  Centerville,  and  74  N.  W.  of  Greenfborough. — ib. 

RUTLAND,  a  county  of  Vermont,  bounded  north 
by  Addifon  county,  eaft  by  Windfor,  fouth  by  Ben- 
nington, and  weft  by  New-York.  Otter  Creek,  and 
other  ftreams,  water  this  county.  It  has  alfo  nume- 
rous lakes  or  ponds,  well  ftored  with  fifli  ;  the  chief  o£ 
thefe,  are  Lakes  Bombazon  and  St  Auftin ;  the  for- 
mer in  Hubberton  and  Caftleton,  and  the  latter  in 
Wells.  It  contains  25  townfhips,  and  15,565  inhabit- 
ants. Here  are  14  forges,  3  furnaces,  and  a  fiitting- 
mill. — ib. 

Rutland,  a  poft-town  of  Vermont,  and  capital  of 
the  above  county,  on  Otter  Creek,  55  miles  from  the 
mouth  of  that  creek  in  Lake  Champlain;  57  miles 
northerly  of  Bennington,  45  W.  by  N.  of  Windfor, 
and  359  N.  E.  by  N.  of  Philadelphia.  This  town 
and  Windfor,  are  to  be  alternately  the  feat  of  govern- 
ment for  the  ftate.  It  contains  a  Congregational 
church,  a  courthoufe,  and  about  60  houfes.  N.  lat. 
43  34  3°>  W-  long.  72  50  30.  The  mean  heat  here, 
according  to  Dr  Williams,  is  43  6 

Leaft  heat         21 
Greateft  heat    92 
This  townfhip  contains  1407  inhabitants.     Pipe  clay  is 
found  here,  which  has  been  wrought  into  crucibles  that 
prove  very  durable. — ib. 

Rutland,  a  townfhip  of  MaiTachufetts,  Worcefter 
county,  14  miles  N.  W.  of  Worcefter,  and  56  W.  of 
Bofton.  The  town  was  incorporated  in  1722,  and 
contains  1072  inhabitants. — ib. 

RYE,  a  townfhip  of  New-Hampfhire,  on  the  fea- 
coaft  of  Rockingham  county,  oppofite  the  Ifie  of  Shoals, 

and 


Ruther 
ford, 


SAC                     [     113     ]  SAG 

kye.      and  8  miles  S.  of  Portfmoutb.     It  was  incorporated  in  Rye,  a  townfhip  in  Cumberland  county,  Pennfyl- 

•~^-^  1 7 19,  and  contains  865  inhabitants.    The  coaft  affords  vania. — ib. 

excellent  fait  hay ib.  RYEGATE,  the  S.  eafternmoft  townfhip  of  Cale- 

Rye,  a  townfhip  of  New- York,  Weft-Chefter  coun-  donia  county,  Vermont,  and  feparated  from  Bath  in 

ty,  on  Long-Ifland  Sound  ;  36  miles  N.  E.  from  New-  New-Hampfhireon  the  eaft,  by  Connecticut  river 

York  city.    It  contains  986  inhabitants,  of  whom  154  contains  187  inhabitants. — ib. 

are  qualified  electors,  and  123  flaves. — ib. 
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SABLE,  Cape,  the  fouth-wefternmoft  point  of  the 
province  of  Nova-Scotia.  N.  lat.  43  24,  W.  long. 
65  39-  Variation  of  the  needle,  in  1787,  12  15  W. 
— Morse. 

Sable,  Cape,  the  S.  W.  point  of  the  peninfula  of 
Florida  ;  33  leagues  E.  N.  E.  ^  E.  of  the  S.  W.  point 
of  the  Dry  Tortnga  Shoals.  N.  lat.  24  57,  W.  long. 
81  52. — ib. 

Sable,  Great  and  Little,  two  rivers  emptying  into 
Lake  Champlain  from  the  weft  fide.  Great  Sable  Ri- 
ver is  not  fnr  from  the  Saranac,  and  is  fcarcely  60 
yards  wide.  On  this  ftream  are  remarkable  falls.  The 
whole  defc  nt  of  the  water  is  about  2CO  feet,  in  feveral 
pitches,  the  greateft  of  which  is  40  feet  perpendicular. 
At  the  foot  of  it  the  water  is  unfathomable.  A  large 
pine  has  been  feen  in  a  frefhet,  to  pitch  over  end  wife, 
and  remain  feveral  minutes  under  water.  The  ftream 
is  confined  by  high  rocks  on  either  fiJe,  a  fpace  of  40 
feet  ;  and  the  banks  at  the  falls  are  at  leaft  as  many 
feet  high.  In  a  frefhet,  the  flood  wood  frequently 
lodges,  and  in  a  few  minutes  the  water  riles  to  full 
banks,  and  then  burfts  away  its  obftructions,  with  the 
moll  tremendous  cradling. — ib. 

Sable,  an  illand  fouth-eaft  off  Cape  Breton  35 
leagues.  It  is  narrow,  dreary,  and  barren.  N.  lat- 
44  15,   W.  long.  60. — ib. 

Sable  Point,  on  the  weft  fide  of  the  ifland  of  New- 
foundland.     N.  lat.  50  24,  W.  long.  57  $5. — ib. 

SACATECOLULA,  or  Lacatcculula,  on  the  weft 
coaft  of  Mf  xico,  12  miles  from  Limpa  river.  There 
is  a  burning  mountain  near  the  town  of  the  fame  name. 
The  volcano  of  St  Salvador,  is  more  northerly  about 
^o  miles,  and  12  eaftward  of  Bernal. — ib. 

SAC,  Grande  Riviere  du  Cul  de,  a  river  of  the  ifland 
of  St  Domingo,  which  rifes  in  Monragne  de  la  Selle,  by 
two  branches;  takes  a  femicircular  courfe  of  12 
"leagues,  and  runs  weftward  into  the  fea,  about  two 
leagues  northward  of  Pert  au  Prince. — ib. 

SACCHAROMETER,  the  name  given,  by  Mr 
Richardfon  of  Hull,  to  an  inftrument  invented  by  him 
for  afcertaining  the  value  of  worts,  and  the  ftrength 
of  different  kinds  of  malt  liquors.  In  plain  Engliih, 
the  name  fignifies  a  meafurer  of fiveetnefs ;  and  therefore, 
if  etymology  were  to  be  attended  to,  the  inftrument 
fhould  be  employed  merely  as  a  meafurer  of  the  fweet- 
nefs  of  worts.  It  is  in  fact  beft  adapted  for  this  pur- 
pofe,  being  merely  an  hydrometer  contrived  to  afcertain 
the  fpecific  gravity  of  worts,  or  rather  to  compare  the 
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weight  of  worts  with  that  of  equal  quantities  of  the  wa-  Saccharo- 
ter  employed  in  the  brewery  where  the  inftrument  is  ufed.      metert 

The  principle  which  fuggefted  the  invention  of  the 
inftrument  to  Mr  Richardlbn  is  as  follows  :  The  men- 
ftruum  or  water,  employed  by  the  brewer,  becomes 
heavier  or  more  denfe  by  the  addition  of  fuch  parts  of 
the  materials  as  have  been  diliblved  or  extracted  by, 
and  thence  incorporated  with  it :  the  operation  of  boil- 
ing,  and  its  fubfequent  cooling,  ftill  adds  to  the  denfity 
of  it  by  evaporation  ;  fo  that  when  it  is  fubmitted  to  the 
action  of  fermentation,  it  is  more  denfe  than  at  any 
other  period. 

In  patting  through  this  operation  of  nature,  a  re- 
markable alteration  takes  place.  The  fluid  no  fooner 
begins  to  ferment  than  its  denfity  begins  to  diminifh  ; 
and  as  the  fermentation  is  more  or  lefs  perfect,  the  fer- 
mentable matter,  whofe  acceftion  has  been  traced  by 
the  increafe  of  denfity,  becomes  more  or  lefs  attenuated  ; 
and  in  lieu  of  every  particle  thus  attenuated,  a  fpiritu- 
ous  particle,  of  lefs  denfity  than  water,  is  produced  :  fo 
that  when  the  liquor  is  again  in  a  ftate  of  quietude,  it 
is  fo  much  fpecifically  lighter  than  it  was  before,  as  the 
action  of  fermentation  has  been  capable  of  attenuating 
the  component  parts  of  its  acquired  denfity;  and,  in- 
deed, were  it  practicable  to  attenuate  the  whole,  the 
liquor  would  become  lighter  or  lefs  denfe  than  water; 
becaufe  the  quantity  of  fpirit  produced  from,  and  occu- 
pying the  place  of  the  fermentable  matter,  would  dimi- 
nifh the  denfity  of  the  water  in  a  degree  bearing  fome 
proportion  to  that  in  which  the  latter  had  increafed  it. 

From  thefe  facts,  the  reader,  who  is  acquainted  with 
hydroftatical  principles,  will  be  able  to  conftruct  a  fac- 
charometer  for  himfelf.  Brewers,  who  are  ftrangers  to 
thefe  principles,  we  muft  refer  to  Mr  Richardfon's  book 
for  details,  which  our  limits  permit  us  not  to  give. 

SACKVILLE,  a  townfhip  of  Nova-Scotia,  Cum- 
berland county,  on  Chegnecto  Bafon,  called  by  the 
French  Beau  Bafin,  and  Tintamare,  and  the  N.  fide  of 
the  river  au  Lac. — Morse. 

SACO  Falls,  fituated  on  Saco  river,  are  5  miles  from 
the  fea.  The  river  is  here  divided  by  Indian  Ifland, 
confifting  of  about  30  acres  of  land,  and  on  each  fide 
of  ii  tumbles  over  a  precipice  of  rocks,  and  mixes  with 
the  tide.  The  profpect  from  the  eaft  fide  of  the  ifland 
is  very  fublime  and  majeftic.  From  the  beginning  of 
the  falls,  to  the  tide  below,  the  difference  of  height  is 
above  40  feet.  There  are  many  corn  and  faw-mills; 
on  the  falls,  and  below  the  ifland  is  a  fine  bafon,  where 
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veiTels  take  In  their  cargoes.     Salmon  Falls  are  10  miles 
above  this. — ib. 

Saco  River  is  one  of  the  three  largeft  rivers  in  this 
diftrift.  The  principal  part  of  its  waters  fall  from  the 
White  Mountains.  Its  courfe  fome  diftance  from  its 
fource,  is  foulhwardly ;  it  then  fuddenly  bends  to  the 
eaft,  and  croffes  into  the  Diftrict  cf  Maine,  and  then 
makes  a  large  bend  to  the  N.  E.  and  S.  W.  em- 
bracing the  fine  townfhip  of  Fryeburg,  in  the  county  of 
York.  Its  general  courfe  thence  to  the  fea  is  S.  E. 
Great  and  Little  OfTapee  rivers  fall  into  it  from  the 
weft.  This  river  is  navigable  for  (hips  to  Saco  Falls, 
about  6  miles  from  the  fea.  Here  the  river  is  broken 
by  Indian  Ifland,  over  which  is  the  poll-read.  A 
bridge  is  thrown  over  each  of  the  branches.  A  num- 
ber of  mills  are  erected  here,  to  which  logs  are  floated 
from  40  or  50  miles  above  ;  and  veiTels  can  come  quite 
to  the  mills  to  take  in  the  lumber.  Four  million  feet 
of  pine  boards  were  annually  fawed  at  thefe  mills  before 
the  war.  The  mouth  of  this  river  lies  4  miles  E.  of 
Cape  Porpoife.  There  is  a  bar  which  will  not  allow  a 
veffel  of  above  100  tons  burden  to  pais,  if  fully  loaded. 
Without  the  bar,  and  between  Fletcher's  Neck  and  the 
main  land,  is  a  pool,  wherein  veiiels  of  any  fize  may 
lie  at  all  feafons  of  the  year,  and  take  in  their  ladings 
at  pleafure.  On  the  weft  fide  of  the  river  a  fmall  neck 
of  land  divides  it  from  the  pool,  which  might  be  eafily 
eu't,  and  fo  fave  the  hazard  of  paffing  the  bar.  On 
the  branches  of  this  river,  as  well  as  on  the  main  ftream, 
are  a  great  many  mills  and  valuable  works  ;  30  miles 
from  the  fea,  a  fmall  ftream,  ilfuing  from  Little  OfTa- 
pee pond,  in  New-Hampfhire,  joins  it ;  and  20  miles 
further  up  Great  OfTapee  river,  from  another  pond,  in 
New-Hampfhire,  fwelis  the  Saco,  and  impels  its  couife. 
Proceeding  up  the  Saco  its  fcurce  is  found  on  the  fide 
of  the  White  Mountains,  in  New-Hampfhire.  From 
thefe  mountains  the  waters  run  into  Connecticut,  Saco, 
and  Androfcoggin  rivers.  Saco  river  meanders  through 
the  ancient  Indian  village  of  Peckwalket,  60  miles  from 
the  fea.  In  1775,  a  new  river  bur  ft  into  the  Saco, 
from  the  White  Mountain?,  and  ftill  continues  to  aid 
Saco  and  a  branch  of  it,  called  Ellis's  river.  A  mix- 
ture of  iron  ore,  gave  the  waters  a  red  colour  for  a  few 
days,  and  the  people  on  the  upper  banks  had  a  report, 
that  the  river  was  bloody,  which  they  confidered  as  an 
HI  omen  to  the  public  concerns. — ib. 

SACRAMENT,  St,  the  S.  wefternmoft  Portuguefe 
fettlement  in  Brazil,  being  oppofite  to  Buenos  Ayres, 
on  the  fouthern  fide  of  the  river  La  Plata.  It  is  alio 
called  Sacraments  Colonia,  and  was  taken  by  the  Spani- 
ards in -1 762,  after  a  month's  fiege  ;  but  by  the  treaty 
of  peace  it  was  reftored. — ib. 

SACRIFICES  I/land,  on  the  weft  coaft  of  New- 
Mexico,  is  about  3  miles  weftward  of  a  fmall  ifland 
called  the  Watering  Ifland,  and  12  miles  from  Coiula 
river. — ib. 

SADDLE-  BACK,  an  ifland  in  Hudfon's  Bay,  N. 
lat.  67  7,  W.  long.  68  13.  It  lies  nearly  due  weft  of 
Terra  Nieva.— ib. 

Saddle  River,  a  village  in  Bergen  county,  New- 
Jerfey. — ib. 

SADSBURY,  a  townfhip  in  Chefter  county,  Penn- 
fylvania. — ib. 

SAGADAHOCK  was  formerly  the  name  of  Ken- 
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nebeck  river,  in  the  Diftricr.  of  Maine,  after  it  receives    Sagada- 
Androfcoggin  river. — ib.  hock, 

Sagadahoc k,  a  great  part  of  the  Diftrict  of  Maine 
was  formerly  fo  called.  In  the  grant  by  King  Charles 
II.  to  his  brother  the  Duke  of  York,  this  territory  was 
defcribed  in  the  following  manner.  "  Ail  that  part  of 
the  main  land  of  New-England,  beginning  at  a  certain 
place  called  St  Croix,  adjoining  to  New-Scotland  in  A- 
merica,  and  from  thence  extending  along  the  fea-coaft,  to 
a  certain  place  called  Pimaquin,  or  Pemaquii,  and  fo 
up  the  river  thereof  to  its  furtheft  head  as  it  tends  to  the 
northward,  and  extending  from  thence  to  the  river 
Quenebec,  and  fo  up  by  the  fhorteft  courfe  to  the  river 
of  Canada  northward."  This  trad  was  called  the 
Duke  of  York's  Property,  and  was  annexed  to  the  go- 
vernment cf  New-York.  At  the  revolution,  in  1688, 
it  reverted  to  the  crown. — ib. 

SAGAMOND,  a  river  of  the  N.  W.  Territory, 
which  has  a  fouth-eaft  courfe,  and  enters  Illinois  river, 
30  miles  below  Demi  Quian  river,  and  135  from  the 
Miffifiippi.  It  is  100  yards  wide  at  its  mouth,  and  is 
navigable  for  fmall  boats  or  canoes  upwards  of  180 
miles. — ib. 

SAGATUCK  River,  a  fmall  river  of  Conneclicut, 
which  rifes  in  Ridgefield,  in  Fairfield  county,  paffes 
through  Reading  and  Weilcn,  and  running  fouthward, 
feparates  Fairfield  from  Norvvalk,  and  empties  into  a 
harbour  of  its  own  name  in  Longlfland  Sound. — ib. 

SAGANAUM,  or  Sagana  Bay,  in  the  fouth-weft  part 
of  Lake  Huron,  is  about  80  miles  in  leng'h,  and  18 
or  20  miles  broad.  Around  it  live  the  Chippeway  In- 
dians.— ib. 

SAGENDAGO,  a  head  branch  of  Hudfon's  river. 
Its  mouth  is  about  20  miles  weft  of  Fort  Anne. — ib. 

SAGG  HARBOUR,  a  poft-town  and  port  of  en- 
try in  the  State  of  New-Ycrk,  Suffolk  county,  at  the 
eaft  end  of  Long-Ifiand.  It  contains  a  Prefbyterian 
church  and  about  50  houfes.  The  whale  fifhery  from 
this  harbour,  produced  1,000  barrels  of  oil  annually. 
Its  exports  in  1784  amounted  to  the  value  of  6,762 
dollars.  It  is  12  miles  north-weft  of  Southampton, 
107  eaft  of  New- York,  and  202  north-eaft  by  eaft  of 
Philadelphia. — ib. 

SAGITTA,  in  aftronomy,  the  Arrow  or  Dart,  a 
conftellation  of  the  northern  hemifphere  near  the  eagle, 
and  one  of  the  48  old  afterifms. 

SAGUANA,  a  bay  in  the  north-eaft  corner  of  the 
Gulf  of  Mexico,  on  the  coaft  of  Florida,  having  nu- 
merous ifles  on  both  fides  ;  Cayos  del  Pagoi  on  the 
fouth-eaft,  and  Farellon  de  Pagoi  on  the  north-weft- 
ward. — Morse. 

SAGUENAI,  or  Sagueny,  a  large  river  of  Canada 
which  rifes  from  Lake  St  John,  and  after  puriuing  an 
eafterly  courfe  above  100  miles,  empties  through  ths 
weft  bank  of  the  river  St  Lawrence,  at  the  town  and 
harbour  of  Tadouffac.  It  is  about  three-quarters  of  a 
mile  wide  at  its  mouth,  and  is  from  80  to  90  fathoms 
deep,  but  higher  up  it  is  wider  ;  and  the  narrownefs  of 
the  channel  greatly  increafes  its  rapidity,  though  it  is 
navigable  for  the  largeft  veffels  25  leagues  from  its 
mouth.  The  harbour,  called  Port  Tadouffac,  can 
afford  convenient  anchorage  for  25  fail  of  fliips  of  war, 
and  is  well  fecured  from  all  winds  and  ftorms.  It  is 
deep,  of  a  circular  form,  and  furrounded  at  a  diftance 

with 
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sluenay,  with  very  high  rocks,  except  at  the  entrance.     A  fmall  Of  domeftic  ar.imais,  the  only  one  that  can  endure 

li         ftream  empties  into  it,  lufficientto  water  a  fleet.     The  the  fatigue  of  eroding  the  defert  is  the  camel.     It  is 

■hara.    country  in  the  vicinity  abounds  with  marble. — ib.  therefore  the  only  beaft  of  burden  employed  by  the 

SAGUENAY   River,  Little,  a  river  of  Labrador,  trading  caravans  which  traverfe,  in  different  directions, 

which  runs  fouthward,  and  empties  into  the  St  Law-  from  Barbary  to  Nigritia.     The  flefh  of  this  ufeful  and 

rence  a  fhort  way  eaftward  of  the  feven  Ifles,  and  weft-  docile  creature,  though  to  our  author's  tafte  it  was  dry 

ward  of  Bafon  river.     N.  lat.  50  18,  W.  long.  6$. — ib.  and  unfavory,  is  preferred  by  the  Moors  to  all  others. 

SAHARA,  or,  as  it  is  fometimes  written,  Zaara,  The  milk  of  the  female,  he  fays,  is  in  univcrfal  eileem, 

the  Great  Defert,  is  a  vail  ocean  of  fand  in  the  interior  and  is  indeed  pleafant  and  nutritive, 

parts  of  Africa,  which,  with  the  lefTer  deferts  of  Bornou,  That  the  defert  has  a  dip  towards  the  eaft,  as  well 

Bilma,  Barca,  Sort,  &c.  is  equal  in  extent  to  about  one  as  the  fouth,  feems  to  be  proved  by  the  courfe  of  the 

half  cf  Europe.     If  the  fand  be  confidered  as  the  ocean,  Niger.     Moreover,  the  higheft  points  of  North  Afri- 

the  Sahara  has  its  gulphs  and  bays,  as  alfo  its  iflands,  or  ca,   that  is  to  fay,  the  mountains  of  Mandinga  and 

Oases,  fertile  in  groves  and  paftures,  and  in  many  in-  Ada?,  are  fituated  very  far  to  the  weft.     The  defert, 

ftances  containing  a  great  population,  fubject  to  order  for  the  moft  part,  abounds  with  fait.     But  we  hear  of 

and  regular  government.  fait  mines  only  in  the  part  contiguous  to  Nigritia,  from 

The  great  body,  or  weftern  divifion  of  this  ocean,  whence  fait  is  drawn  for  the  ufe  of  thofe  countries,  as 

comprifed  between  Fezzan  and  the  Atlantic,  is  no  lefs  well  as  of  the  Moorifti  ftates  adjoining  ;  there  being  no 

than  50  caravan  journeys  acrofs,  from  north  to  fouth  ;  fait  in  the  Negro  countries  fouth  of  the  Niger.     There 

or  from  750  to  800  G.  miles;  and  double  that  extent  are  fait  lakes  alfo  in  the  eaftern  part  cf  the  defert. 

in  length  :  without  doubt  the  largeft  defert  in  the  world.  SAI,  a  large  town  on  the  banks  of  the  Niger,  or  at 

This  divifion  contains  but  a  fcanty  portion  of  iflands  lead  very  near  to  that  river,  which  Mr  Park  fays  ftrong- 

(or  oafes),   and  thofe  alfo   of  fmall   extent:    but  the  ly  excited  his  curiofity.      It  is  completely  furround- 

eaflern  divifion  has  many,  and  fome  of  them  very  large,  ed  by  two  very  deep  trenches,  at  about  two  hundred 

Fezzan,  Gadamis,  Taboo,  Ghanat,  Agadez,  Augela,  yards  diftant  from  the  walls.    On  the  top  of  the  trenches 

Berdoa,  are  amongft  the  principal  ones :  befides  which,  are  a  number  of  fquare  towers  ;  and  the  whole  has  the 

there  are  a  vaft  number  of  fmall  ones.     In  effect,  this  appearance  of  a  regular  fortification.     Inquiring  into 

is  the  part  of  Africa  alluded  to  by  Strabo,  when  he  the  origin  of  this  extraordinary  entrenchment,  our  au- 

fays  from  Cneius  Pifo,  that  Airica  may  be  compared  to  thor  learned  from  two  of  the  towns-people  the  follow- 

a  leopard's  Asm.  ing  particulars ;    which,    if  true,    furnilh  a  mournful 

From  the  beft  inquiries  that  Mr  Park  could  make  picture  of  the  enormities  of  African  wars: 
when  a  kind  of  captive  among  the  Moors  at  Ludamar,  About  fifteen  years  before  our  traveller  vifited  Sai, 
the  Weftern  Defert,  he  fays,  may  be  pronounced  almoft  when  the  King  of  Bambarra  defolated  Maniana,  the 
deftitute  of  inhabitants ;  except  where  the  fcanty  vege-  Dooty  of  Sai  had  two  fons  flain  in  battle,  fighting  in 
tation,  which  appears  in  certain  fpots,  affords  palturage  the  king's  caufe.  He  had  a  third  fon  living;  and 
for  the  flocks  of  a  few  miferabie  Arabs,  who  wander  when  the  king  demanded  a  further  reinforcement  of 
from  one  well  to  another.  In  other  places,  where  the  men,  and  this  youth  among  the  reft,  the  Dooty  refufed 
fupply  of  water  and  pafturage  is  more  abundant,  fmall  to  fend  him.  This  conduit  fo  enraged  the  king,  that 
parties  of  the  Moors  have  taken  up  their  refidence.  when  he  returned  from  Maniana,  about  the  beginning 
Here  they  live,  in  independent  poverty,  fecure  from  of  the  rainy  feaibn,  and  found  the  Dooty  protected  by 
the  tyrannical  government  of  Barbary.  But  the  greater  the  inhabitants,  he  fat  down  before  Sai  with  his  army, 
part  cf  the  defert,  being  totally  deftitute  of  water,  is  and  furrounded  the  town  with  the  trenches  which  had 
feldom  vifited  by  any  human  being;  unlefs  where  the  attracted  our  author's  notice.  After  a  fiege  of  two 
trading  caravans  trace  out  their  toilfome  and  dangerous  months,  the  towns-people  became  involved  in  all  the 
route  acrofs  it.  In  fome  parts  of  this  extenfive  waile,  horrors  of  famine  ;  and  whilft  the  king's  army  were 
the  ground  is  covered  with  low  ftunted  lhrubs,  which  feafting  in  their  trenches,  they  faw  with  pleafure  the 
ferve  as  land  marks  for  the  caravans,  and  furnifli  the  miferabie  inhabitants  of  Sai  devour  the  leaves  and  bark 
camels  with  a  fcanty  forage.  In  other  parts,  the  dif-  of  the  Bentang  tree  that  flood  in  the  middle  of  the 
confolate  wanderer,  wherever  he  turns,  fees  nothing  town.  Finding,  however,  that  the  befieged  would 
around  him  but  a  vaft  interminable  expanfe  of  fand  and  fooner  perifn  than  furrender,  the  king  had  recourfe  to 
flcy  ;  a  gloomy  and  barren  void,  where  the  eye  finds  no  treachery.  Pie  promifed,  that  if  they  would  open  the 
particular  object  to  reft  upon,  and  the  mind  is  filled  gates,  no  perfon  fhould  be  put  to  death,  nor  fuffer  any 
with  painful  apprehenfions  of  periihing  with  thirft.  injury,  but  the  Dooty  alone.  The  poor  old  man  de- 
Surrounded  by  this  dreary  folitude,  the  traveller  fees  termined  to  facrifice  himfelf,  for  the  fake  of  his  fellow- 
the  dead  bodies  of  birds,  that  the  violence  of  the  wind  citizens,  and  immediately  walked  over  to  the  king's 
has  brought  from  happier  regions ;  and,  as  he  ruminates  army,  where  he  was  put  to  death.  His  fon,  in  at- 
on  the  fearful  length  of  his  remaining  paffage,  liftens  tempting  to  efcape,  was  caught  and  maffacred  in  the 
with  horror  to  the  voice  of  the  driving  blaft  ;  the  only  trenches  ;  and  the  reft  of  the  towns-people  were  carried 
found  that  interrupts  the  awful  repofe  of  the  defert.  away  captives,  and  fold  as  flaves  to  the  different  Negro 

The  few  wild  animals  which  inhabit  thefe  melancholy  traders.  Sai  is  placed  by  Major  Rcnr.el  in  140  N.  Lat. 

regions,  are  the  antelope  and  the  oftvich  ;  their  fwift-  and  30  7'  Weft.  Long. 

nefs  of  foot  enabling  them  to  reach  the  diftant  water-  SAILING  Cove,  on  the  fouth  fide  of  the  ifland  of 

ing  places.     On  the  fkirts  of  the  defert,    where  the  Newfoundland,  in  the  great  bay  wherein  is  fituated  the 

water  is  more  plentiful,  are  found  lions,  panthers,  ele-  bay  of  Trepaffi.     It  is  6  miles  N.  of  Cape  Pine. — 

phants,  and  wild  boars.  Morse. 
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SAINT  Catherine,  a  Portuguefe  ifland  in  the 
South  Sea,  not  far  diftant  from  the coaft  of  Brazil.  It 
was  vifited  by  La  Peroufe,  who  ascertained  it  to  lie  be- 
tween 270  19'  10",  and  270  49'  N.  Lat.  and  its  moft 
northerly  point  to  be  in  490  49'  longitude  weft  from  Pa- 
lis. Its  breadth  from  eaft  to  weft  is  only  two  leagues ; 
and  it  is  feparated  from  the  main  land  by  a  channel  on- 
ly 200  toifes  broad.  On  the  point  which  ftretches 
furtheft  into  this  channel  is  fituated  the  city  of  Noftra- 
Senora  del  Deftero,  the  capital  of  the  government,  and 
the  place  of  refidence  of  the  governor.  It  contains  at 
moft  3000  fouls,  and  about  400  houfes.  Its  appear- 
ance is  exceedingly  pleafant.  According  to  Frezier's 
account,  this  ifland  ierved,  in  17 12,  as  a  retreat  to  va- 
gabonds, who  made  their  efcape  from  different  parts  of 
the  Brazils ;  who  were  only  nominal  fubjects  of  Portu- 
gal, and  who  acknowledged  no  authority  whatever. 
The  country  is  fo  fertile,  that  they  were  able  to  fubfift 
without  any  fuccour  from  the  neighbouring  colonies : 
and  they  were  fo  deftitute  of  money,  that  they  could 
neither  tempt  the  cupidity  of  the  governor-general  of 
the  Brazils,  nor  infpire  him  with  any  defire  of  fubduing 
them.  The  ihips  that  touched  at  the  ifland  gave  chera 
in  exchange  for  their  provifions  nothing  but  clothes  and 
iliirts,  of  which  they  were  in  the  utmott  want.  It  was 
not  till  about  1740  that  the  court  of  Lifbon  eftablifhed 
a  regular  government  in  the  ifland  of  St  Catherine,  and 
the  parts  of  the  continent  adjacent.  This  government 
extends  fixty  leagues  north  and  fouth  from  the  river 
San  Francifco  to  Rio  Grande  ;  its  population  being 
about  20,000  fouls ;  but  there  are  fo  great  a  number 
of  children  in  the  different  families,  that  probably  it 
will  foon  be  much  more  confider.ible.  The  foil  is  ex- 
ceedingly fertile,  and  produces  all  forts  of  fruit,  vege- 
tables, and  corn,  almoft  fpontaneoufly.  It  is  covered 
with  trees  of  everlafting  gr.en  ;  but  they  are  fo  inter- 
woven with  briars  and  creeping  plants,  that  it  is  im- 
poffible  to  get  through  the  forefts  ocherwife  than  by 
opening  a  path  with  a  hatchet.  Danger  is  befides  to  be 
apprehended  from  fnake?,  whofe  bite  is  mortal.  The 
habitations,  both  on  the  ifland  and  continent,  are  all 
fe  to  the  fea-fide.     The  woods  that  furround  them 
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are  delightfully  fragrant,  owing  to  the  great  number  of 
orange  trees  and  other  odoriferous  trees  and  fhrubs  that 
thev  contain.  But,  notwithftanding  all  thefe  advanta- 
ges', the  country  is  very  poor,  and  totally  deftitute  of 
manufactured  commodities,  fo  that  the  peafants  are  al- 
moft naked,  or  elfe  covered  with  rags.  Their  foil, 
which  is  very  fit  for  the  cultivation  of  fugar,%emains 
unproductive  for  the  want  of  (laves,  whom  they  are  not 
rich  enough  to  purchafe.  The  whale  fifhery  is  very 
fuccefsful ;  but  it  is  the  property  of  the  crown,  and  is 
farmed  by  a  company  at  Lifbon,  which  has  three  con- 
fiderable  eftablifhments  upon  the  coaft.  Every  year 
they  kill  about  400  whales ;  the  produce  of  which,  as 
well  oil  as  fpermaceti,  is  fent  to  Lifbon  by  the  way  of 
Rio-Janeiro.  The  inhabitants  are  idle  fpeclators  of 
this  fifhery,  from  which  they  derive  not  thefmalleft  ad- 
vantage. La  Peroufe  gives  a  very  amiable  picture, 
however,  of  their  hofpitality  to  ftrangers. 

ST  ANN,  Cape,  on  the  fouth  fide  of  the  river  St 
Lawrence,  near  its  mouth,  and  on  the  north  coaft  of 
the  diftrict  of  Gafpee,  in  Lower  Canada  ;  foutherly  of 
Cape  Chat.     N.  lat.  48  29,  W.  long.  63  43. — Morse. 


Sr  Anne's,  a  fettlement  on  the  eaft  coaft  of  Cape  St  Ann 
Breton  Ifland,  which  has  a  harbour. — ib. 

St  Anne's  IJlands,  3  iflands  fituated  in  the  bay  of 
St  Louis  de  Maraguan,  on  the  coaft  of  Brazil,  S. 
America. — ib. 

SAL,  Rio  Lagra  de,  or  River  of  the  Salt  Lake,  on 
the  coaft  of  Brazil,  about  39  miles  fouth-weft  of  Saiga- 
do  river. — ib. 

SALADA,  an  ifland  in  the  Weft-Indies,  whofe 
north-eaft  point  lies  in  lat.  10  59  N.  and  long.  64  12 
W.— ib. 

Salada,  or  Salt  River,  on  the  coaft  of  Peru,  is  with- 
in the  harbour  of  Pinas,  on  the  N.  Pacific  Ocean. — ib. 

SALAGUA,  Port,  on  the  weft  coaft  of  New-Mexi- 
co, is  near  the  rough  head-land  called  San  Tiago,  and 
8  leagues  from  the  Valley  of  Colima.  Here  are  2  good 
harbours  called  Las  Calletas,  or  the  Creeks,  where  ma- 
ny ihips  may  ride.  That  to  the  N.  W.  is  very  fife, 
and  land-locked  againft  all  winds,  though  fmaller  than 
the  other.  Between  Salagua  and  the  White  Rock 
(which  joins  the  head-land)  is  the  port  of  St  Tioga. 
—ib. 

SALAMANCA  de  Bacalar,  a  fmall  but  flourifhing  " 
town  of  Mexico,  on  the  eaft  fide  of  the  ifihmus  which 
joins  the  peninfula  of  Yucatan  to  the  continent.  It 
contains  about  120  houfes,  with  a  bad  fort  and  a  fmall 
garrifon,  to  prevent  contraband  trade.  N.  lat.  17  2, 
W.  long.  90  30. — ib. 

SALAMANIE  Riviere,  a  river  of  the  N.  W.  Ter- 
ritory  which  empties  into  the  Wabafh  from  the  N.  N. 
E.  14  miles  below  the  river,  on  the  oppofite  fide  called 
Ecor  a  Amelins,  and  265  miles  above  Poll  St  Vincent. 
It  rifes  by  two  branches,  which  unite  about  35  miles 
from  its  mouth,  which  lies  in  lat.  41  3  30  N.  and  long. 
86  25  W.—ib. 

SALEM,  a  Moravian  fettlement  in  the  N.  W.  Ter- 
ritory, fituated  on  Mufkingum  river.  It  was  forfaken 
in  1782,  and  plundered  by  the  Indians,  who  were  al- 
lies of  the  Britifh  army. — ib. 

Salem,  a  Moravian  fettlement  in  the  N.  W.  Terri- 
tory, fituated  on  the  northeaft  branch  of  Monongahela 
river  ;  5  miles  from  Gnadenhutten,  rn  the  oppofite 
fide  of  the  river,  and  78  miles  weft  of  Pittfburg.  Cojg- 
grefs  granted  4,000  acres  of  land  to  the  United  Bre- 
thren, or  Moravians,  Sept.  3,  1788,  for  the  purpofe 
of  propagating  the  Chriftian  religion  among  the  hea- 
then.— ib. 

Salem,  New,  a  Moravian  fettlement  of  Chriftian 
Indians,  on  Huron  river,  and  near  Pettquotting,  on  the 
fouth  fide  of  Lake  Erie.  The  plantations  are  on  the 
weft  bank  of  the  river,  and  the  dwelling-houfes  on  the 
eaft  fide,  which  is  highland.  In  June,  1786,  their  new 
chapel  was  confecrated,  and  is  better  built  than  that  at 
Pillgerruh. — ib. 

Salem,  a  county  of  New-Jerfey,  bounded  eaft  by 
Cumberland,  and  weft  by  Delaware  river.  It  is  divid- 
ed into  9  townflvps  ;  thofe  on  Delaware  river  are  ge- 
nerally excellent  for  pafture,  and  have  large  dairies. 
The  land  affords,  befides,  fine  banked  meadows,  which 
produce  flax,  Indian  corn,  wheat,  and  other  grain  ; 
but  the  people  are  fubject  to  intermittent  fevers.  Here 
the  Quakers  have  4  meeting-houfes,  the  Prefbyterians 
4,  the  Epifcopalians  2,  the  Anabaptifts  3,  and  the 
German  Lutherans  one.  It  contains  10,437  '"habit- 
ants. 
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ants.  AlloWay  Creek,  in  this  county,  which  runs  into 
the  Delaware,  is  navigable  1 6  miles  for  fhallops,  with 
feveral  obftru&ions  of  draw-bridges. — ib. 

Salem,  a  poft-town  of  New-Jerfey,  and'  capital  of 
Salem  county,  fituated  on  a  branch  of  Salem  Creek, 
about  i\  miles  from  its  confluence  with  Delaware  bay. 
It  contains  a  meeting-houfe  for  Baptifts,  one  for  Qua- 
kers, and  one  for  Mefhodifts  ;  a  court-houfe,  gaol, 
and  about  100  houfes,  mod  of  them  built  with  brick, 
and  many  of  them  elegant.  ■  There  is  a  wooden  bridge 
over  the  creek,  and  fo  far  vefTels  of  40  or  50  tons  bur- 
den can  go  up.  It  is  20  miles  north-weft  of  Bridge- 
town, 11  fouth  by  weft  of  Woodftown,  and  37  fouth- 
weft  by  foath  of  Philadelphia. — ib. 

Salem,  a  townfhip  of  Vermont,  Orleans  county,  at 
the  fouth  end  of  Lake  Memphremagog. — ib. 

Salem,  Nenv,  a  townfhip  in  Rockingham  county, 
New  Hamplhire,  in  the  fouth-weft  corner  of  the  coun- 
ty, adjoining  Paiftow,  and  divided  from  Methuen  by 
the  Maflachufetts  line.  It  was  incorporated  in  1750, 
and  contains  1218  inhabitants. — ib. 

Salem,  a  port  of  entry  and  poft-town  of  MafTachu- 
fetts,  and  the  capiral  of  EfTex  county,  4  miles  north 
weft  of  Marblehead,   19  north  by  eaft  of  Bofton,  and 
365  north  eaft  by  north  of  Philadelphia.     It  is  the  fe- 
cond  town  for  fize  in  the  commonwealth,  containing 
(in  1790)  928  houfes  and  7921    inhabitants,  and,  ex- 
cept Plymouth,  the  oldeft,  was  fettled  in  1628,  by  Go- 
vernor Endicot,  and  was  called  by  the  Indians,  Naum- 
keag.     Here  are   a  fociety  of  Quakers,  an   Epifcopal 
church,  and  5  Congregational  focieties.     The  town  is 
fituated  on  a  peninfula,  formed  by  two  fmall  inlets  of 
the  fea,  called  North  and  South  rivers.     The  former 
of  thefe  paffes  into  Beverly  harbour,  and  has  a  draw- 
bridge acrofs  it,  built  many  years   ago  at  private  ex- 
penfe.     At  this  place  fome  part  of  the  fhipping  of  the 
town  is  fitted  out ;  but  the  principal  harbour  and  place 
for  bufinefs  is  on  the  other  fide  of  the  town,  at  South 
river,  if  that  may  properly  be  called  a  river  which  de- 
pends on  the  flowing  of  the  fea  for  the  water  it  con- 
tains.   So  fhoal  is  this  harbour,  that  veiTels  which  draw 
more  than  10  or  12  feet  of  water,  muft  be  laden  and 
unladen  at  a  diftance  from  the  wharves  by  the  affiftance 
of  lighters.     Notwithstanding  this  inconvenience,  more 
navigation  is  owned,  and  more  trade  carried  on  in  Sa- 
lem, than  in  any  port  in  the  commonwealth,  Bofton 
excepted.     The  fifhery,  the  trade  to  the  Weft-Indies, 
to  Europe,  to  the  coaft  of  Africa,  to  the  Eaft-Indies, 
and  the  freighting  bufinefs  from  the  fouthern  ftates,  are 
here  ail  purfued  with  energy  and  fpirit.     A  bank  was 
eftablifhed  and  incorporated  here  in  1792.    The  enter- 
prife  of  the  merchants  of  this  place  is  equalled  by  nothing 
but  their  indefatigable  induftry  and  fevere  economy. 
This  latter  virtue  forms  a  diftinguifhing  feature  in  the 
character  of  the  people  of  this  town.     Some  perfons  of 
rank,  in  former  times,  having  carried  it  to  an  unbe- 
coming length,  gave  a  character  to  the  people  in  ge- 
neral, of  a  difgraceful  parfimony.     But  whether  this 
reproach  was  ever  juftly  applied  in  fo  extenfive  a  rnea- 
fure  or  not,  nothing  can  be  more  injurious  than  to  con- 
tinue it  at  the  prefent  time;    for  it  may  juftly  be  faid 
of  the  inhabitants  of  Salem  at  this  day,  that,  with  a 
laudable  attention  to  the  acquifition  of  property,  they 
exhibit  a  public  fpirit  and  hofpitality,  alike  honourable 
to  themfelves  and  their  country.     A  general  plainnefs 
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and  neatnefs  in  drefs,  buildings  and  equipage,  and  a 
certain  ftillnefs  and  gravity  of  manner,  perhaps  in  fome 
degree  peculiar  to  commercial  people,  diftinguifh  them 
from  the  citizens  of  the  metropolis.     It  is  indeed  to  be 
wifhed  that  the  fober  induftry  here  fo  univerfally  prac- 
tifed,  may  become  mere  extenfive  through  the  Union, 
and  form  the  national  character  of  Federal  Americans. 
A  court  houfe,  built  in  1786,  at  the  joint  expenfe  of 
the  county  and  town,  forms  a  principal  ornament,  and 
is  executed  in  a  ftyle  of  architecture  that  would  add  to 
the  elegance  of  any  city  in  the  Union.     The  fupreme 
judicial  court  holds  a  term  here  the  fecond  Tuefday 
of  November,  the  courts  of  common  pleas  and  feffions, 
the  fecond  Tuefday  of  March  and  September.     A  ma- 
nufactory of  duck  and  fail-cloth  was  lately  inftituted 
here,  and   is  profecuted  with  much  fpirit.     The   me- 
lancholy delufion  of  1692,  reflecting  witchcraft,   ori- 
ginated in  this  town,  in   the  family  of  the    Rev.  Mr 
Paris,  the  then  minifter,  and  here  was  the   principal 
theatre  of  the  bloody  bufinefs.     At  the  upper  end  of 
the  town,  at  a  place  called,  from  the  number  of  exe- 
cutions which  took  place  there,  Gallows  Hill,  the  graves 
of  the  unhappy  fufferers  may  yet  be  traced.     Though 
this   unfortunate  and   difgraceful  bufinefs  was  chiefly 
tranfacted  here,  it  is  well  known  that  the  leading  peo- 
ple,  both  of  church  and  ftate,  in  the  colony,  took  an 
active  part  in  it.      Unjuft  therefore  and  highly  abfurd 
it  is  to  fix  a  peculiar  odium  on  the  town  of  Salem  for 
what  was  the  general  weaknefs  or  crime  of  the  coun- 
try.    The  town  of  Salem  is  connected  with  Beverly 
by  EfTex  bridge,  upwards  of  1500  feet  in  length,  erect- 
ed in  1789.     It  is  high  water  here  at  full  and  change, 
3c  minutes  after  1 1  o'clock.     The  works   for  the  de- 
fence of  the  harbour  confift  of  a  fort  and  citadel.     A 
gate  remains  to  be  made  and  fome  repairs  to  the  walls. 
N.  lat.  42  30,  W.  long.  70  50. — ib. 

Salem,  a  townfhip  in  Weft-Chefter  county,  New- 
York,  bounded  eafterly  and  foutherly  by  the  ftate  of 
Connecticut,  and  wefterly  by  Poundridge  and  Bedford 
townfhips  and  Croton  river.  It  contains  1453  inhabit- 
ants;  of  whom  202  are  electors,  and  19  flaves. — ib. 

Salem,  a  townfhip  on  the  eaft  bounds  of  Wafhing- 
ton  county,  New-York,  bounded  wefterly  by  Argyle, 
and  foutherly  by  Albany  county.  It  contains  2,186 
inhabitants;  of  whom  368  are  electors,  and  22  flaves. 
— ib. 

Salem,  the  name  of  two  townfhips  of  Pennfylvania, 
the  one  in  Luzerne  county,  the  other  in  that  of  Weft- 
moreland. — ib. 

Salem,  a  poft-town  of  North  Carolina,  Stokes  coun- 
ty, on  the  W.  fide  of  Wack  Creek,  which  with  other 
ftreams  forms  the  Gargalis,  and  empties  into  Yad- 
kin river.  It  contains  above  100  houfes,  regularly 
built,  and  chiefly  occupied  by  tradefmen.  Apaper- 
mill  has  been  erected  here  by  the  Moravians,  which  is 
very  ufeful.  The  Moravians  formed  this  fettlement  in 
1766.  It  is  16  miles  S.  E.  of  Ararat  or  Pilot  moun- 
tain, 35  N.  E.  by  N.  of  Salisbury,  and  531  S.  W.  by 
W.  of  Philadelphia.—;^. 

Salem,  the  chief  town  of  Surry  county,  in  Salifbury 
diftrict,  North-Carolina. — ib. 

SALFORD,  Upper  and  Lower,  two  townfhips  in 
Montgomery  county,  Pennfylvania. — ib. 

SALGADO,  a  river  on  the  S.  coaft  of  Brazil,  13 
leagues  N  E.  of  Rio  Lagoa  de  Sal,  or  Salt  Lake  ru 

ver,. 
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Salinas,     ver.     It  is  navigable  only  for  fmall  boats,  bat  the  har- 
H         bour  is  very  good,  lying  behind  the  fands. — ib. 

SALINAS,  on  the  weftern  more  of  the  Gulf  of 
Mexico,  lies  northward  of  Panuco  river,  and  nearly 
under  the  tropic  of  Cancer.     W.  long.  99  30. — ib. 

Salinas,  Caps,  on  the  coaft  of. Terra  Firma,  lies 
oppofite  the  N.  W.  point  of  the  ifland  of  Trinidad, 
which  forms  the  paffage  called  the  Gulf  of  Paria ;  30 
leagues  S.  or  S.  by  W.  from  Cape  Tres  Puntas,  or 
Three  Points. — lb.     - 

Salinas  Gulf,  on  the  weft  coaft  of  Mexico,  N.  W. 
of  the  ifland  of  Cano,  which  is  N.  N.  W.  of  Cape 
Baruco.     The  ifland  Cano  is  in  lat.  8  40  N. — ib. 

Salinas,  Great,  or  Salt  Bay,  on  the  coaft  of  Brazil, 
is  fouth-eaft  of  Cape  Cors.  The  entrance  into  the 
harbour  is  in  lat.  3  40  ibutb,  and  N.  E.  from  its  mouth 
lie  Salinas  Shoals,  or  Baxos  de  Salina.  It  is  a  noted 
harbour  for  ftiips  coming  to  load  fait. — ib. 

Salinas,  a  harbour  on  the  coaft  of  Peru,  between 
Partridge  Strand  and  Guaco,  which  diftance  is  21 
miles  north  of  the  Rock  called  Malteii,  the  outermoft 
of  that  group  of  rocks.  This  harbour  affords  nothing 
but  ftieher. — ib. 

Salinas,  a  point  on  the  fouth  coaft  of  the  ifland  of 
St  Domingo,  has  to  the  N.  N.  W.  the  celebrated  bay 
of  Ocoa,  which  laft  is  18  leagues  W.  S.  W.  of  the  city 
of  St  Domingo. — ib. 

Salinas  Shoals,  due  north  from  the  fhore  of  the 
north  coaft  of  Brazil  12  miles,  but  are  joined  to  it  by 
a  reef  of  fand  12  miles  in  length  and  about  half  a 
mile  in  breadth  ;  and  on  which  no  large  (hips  muft 
venture.  They  lie  off  the  harbour  of  Salinas ;  and 
ought  to  be  attended  to  by  (hips  that  come  out  to  the 
N.  E.  from  that  harbour. — ib. 

Saline,  a  hamlet,  commonly  called  The  Saline,  in 
Louisiana,  fituated  on  the  weft  bank  of  the  river  Mif- 
fiflippi,  at  the  mouth  of  a  creek,  4  miles  below  St  Ge- 
nevieve. Here  all  the  fait  is  made  which  is  ufed  in  the 
Illinois  country,  from  a  fait  fpring  which  is  at  this 
place.  It  is  near  9  miles  S.  W.  by  S.  from  Kafkafkias 
village. — ib. 

Salines,  a  bay  near  the  S.  E.  point  of  the  ifland 
of  Martinico,  and  weftward  of  the  point  fo  called. — ib. 

SALISBURY,  a  fertile  diftrict  of  N.  Carolina, 
which  comprehends  the  counties  of  Rockingham,  Guil- 
ford, Montgomery,  Stokes,  Surry,  Iredell,  Rowan, 
Cabarras,  and  Mecklenburg.  It  is  bounded  N.  by  the 
ftate  of  Virginia,  and  S.  by  the  ftate  of  S.  Carolina. 
Iron  ore  is  found  in  feveral  parts,  and  works  have 
been  erected  which  manufacture  pig,  bar-iron,  &c.  to 
confiderable  amount ;  tobacco  of  good  quality  is  culti- 
vated here,  and  the  planters  are  wealthy.  It  contains 
66,480  inhabitants,  of  whom  only  8,138  are  flaves. — ib. 

Salisbury,  the  capital  of  the  above  diftrict,  and  a 
poft-town,  is  fituated  in  Rowan  county,  on  the  N.  W. 
fide  of  Cane  Creek,  about  5  miles  from  its  junction 
with  Yadkin  river.  It  contains  a  court-houfe,  gaol, 
and  about  100  houfes.  It  is  a  flourifhing  place,  in  the 
midft  of  a  fine  country,  and  lies  about  25  miles  S.  of 
the  Moravian  fettlements,  211  W.  S.  W.  of  Halifax, 
1 10  W.  S.  W.  of  Hillfborough,  144  N.  W.  by  W.  of 
Fayetteville,  and  567  S.  W.  of  Philadelphia.  N.  lat. 
35  47,  W.  long.  80  17. — ib. 

Salisbury^  townfhip  in  Eflex  county,  Maflachufetts; 
is  divided  into  two  parifhes.     The  moft  ancient  fettle- 


Salifbur^ 


18     ]  SAL 

ment  in  this  town,  is  in  the  lower  parifh,  at  which  place 
the  general  court  of  the  former  province  of  Maffachu- 
fetts  Bay  was  fometimes  held.  The  part  of  the  town  Salmon. 
at  prefent  moft  flourifhing,  is  a  point  of  land  formed 
by  the  junction  of  Merrimack  and  Powow  rivers.  Here 
is  a  village  very  pleafantly  fituated  on  the  bank  of  the 
Merrimack,  where,  before  the  revolution  war,  fhip- 
building  was  carried  on  to  a  confiderable  extent,  which 
though  now  much  decreafed,  is  ftill  not  wholly  laid 
afide ;  and  this,  with  its  auxiliary  trades,  and  fome  lit- 
tle navigation,  owned  and  fitted  here,  give  the  place  a 
very  lively  and  bufy  appearance.  The  continental  fri- 
gate Alliance,  was  built  at  this  place,  under  the  direc- 
tion of  Mr  Hacket,  a  very  refpedable  naval  architect. 
It  is  between  3  and  4  miles  northerly  of  Newbury-Porr, 
and  46  N.  E.  of  Bofton.  It  was  incorporated  in  1640, 
and  contains  1780  inhabitants. — ib. 

Salisbury,  a  townihip  of  Vermont,  on  Otter  Creek, 
in  Addilbn  county.  Trout  Pond,  or  LakeDunmore, 
5  miles  long,  and  2  broad,  is  in  this  town.  It  contains 
446  inhabitants,  and  is  15  miles  E.  by  N.  of  Mount  In- 
dependence.—-/'£. 

Salisbury,  a  confiderable  agricultural  townihip  in 
Hilliborough  county,  New-Hampfhire.  It  is  fituated 
on  the  weft  fide  of  Merrimack  river,  at  the  mouth  of 
Blackwater  river,  and  oppofite  to  Canterbury  ;  10  or 
12  miles  northerly  of  Concord.  It  was  incorporated 
in  1768,  and  contains  1372  inhabitants.— /£. 

Salisbury,  the  V/iatiac  of  the  Indians,  is  the  north- 
wefternmoft  townihip  of  Connecticut,  Litchfield  county, 
having  Maffachufetts  N.  and  New- York  weft.  Here 
are  feveral  forges  and  iron- works  and  a  paper-mill. 
During  the  late  war  feveraLj>ieces  of  cannon  were  caft 
in  this  town. — ib. 

Salisbury,  a  town  of  Delaware,  Newcaftle  county, 
on  the  north  fide  of  Duck  Creek,  on  the  fouth  line  of 
the  county;  g\  miles  S.  E.  of  Noxtown,  and  12  N.  W. 
of  Dover. — ib. 

Salisbury,  the  name  of  two  townfhips  in  Pennfyl- 
vania,  the  one  in  Lancafter  county,  the  other  in  that  of 
Northampton. — ib. 

Salisbury,  a  poft-town  of  Maryland,  fituated  on  the 
eaftern  fhore  of  Chefapeak  Bay,  in  Somerfet  county, 
between  the  two  principal  branches  of  Wicomico  river. 
It  contains  about  30  houfes,  and  carries  on  a  confide- 
rable lumber  trade.  It  is  5  miles  fouth  of  the  Dela- 
ware ftate  line,  20  N.  W.  of  Snow-Hill,  15  S.  W.  of 
Vienna,  a  port  of  entry,  and  163  S.  by  W.  of  Philadel- 
phia.— ib. 

Salisbury,  a  fmall  town  of  Virginia,  26  miles  from 
Alexandria,  20  from  Leefburg,  and  182  from  Philadel- 
phia.— ib. 

Salisbury,  an  ifland  at  the  weft  end  of  Hudfon's 
Straits,  eaft  of  Nottingham  Ifland.  N.  lat.  6^  29,  W. 
long.  76  47. — ib. 

Salisbury  P.oint  forms  the  north  fide  of  the  mouth 
of  Merrimack  river,  or  Newbury  harbour,  in  MalTachu- 
fetts.  N.  lat.  42  49,  W.  long.  70  54. 

SALL  AGUA,  a  harbour  on  the  weft  coaft  of  New 
Mexico,  which  affords  good  anchorage.  N.  lat.  1852. 
— ib. 

SALMON  Fall,  the  name  of  Pifcataqua  river  from 
its  head  to  the  Lower  Falls  at  Berwick. — ib. 

Salmon  Falls,  in  Saco  river,  on  the  line  between  the 
Diftrift  of  Maine  and  the  ftate  of  New  Hampfhire,  10 
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miles  above  Saco  Falls.  The  number  of  faw-mills  on 
the  river  has  neither  deftroyed  nor  leflened  the  quantity 
of  falmon  in  it.  The  mill-dams  do  not  extend  acrofs 
the  river,  and  there  is  a  curiofity  in  feeing  the  exert  ■. 
of  thefe  fifh  in  making  their  way  up  the  falls  :  when  the 
fun  mines  clear  in  the  morning,  they  are  frequently 
feen  engaged  in  this  enterprise,  moving  from  one  rock 
to  another,  and  refting  on  each,  in  fpite  of  the  cataract 
which  oppofes  their  progrefs,  until  they  have  gained 
the  ftill  waters  above. — ib. 

Salmon  Point,  on  the  eaft  coaft  of  the  ifland  of  New- 
foundland, and  N.  E.  of  Claune  Point,  which  is  the 
north  entrance  into  Conception  Bay. — ib. 

SALT.     See  Chemistry  Index,  in  this  Suppl. 

SALT-Mines  of  Viei'uKa,  near  Cracow  in  Poland,  are 
very  extraordinary  caverns ;  for  a  defcription  of  which 
we  referred,  in  the  article  Salt  (Encycl.)  to  M.  Bar- 
niard  in  the  Journal  de  Phyfique  for  the  year  1786. 
Some  of  our  readers  have  complained  of  this,  and  re- 
quefted  an  account  of  them  in  the  Supplement.  With 
this  requeft  we  lhall  comply,  by  giving  them  Mr  Wrax- 
all's  defcription  of  thefe  caverns.* 

"  After  being  let  down  (fays  he)  by  a  rope  to  the 
depth  of- 230  feet,  our  conductors  led  us  though  galle- 
ries, which,  for  bftinefs  and  bread  th,  feemed  ratherto  re- 
ferable the  avenues  to  fomefubterranean  palace,  than  paf- 
fages  cut  in  a  mine.  They  were  perfedtly  dry  in  every 
part,  and  terminated  in  two  chapels  compofed  entirely 
of  fait,  hewn  out  of  the  folid  mafs.  The  images  which 
adorn  the  altars,  as  well  as  the  pillars  and  ornaments, 
were  all  of  the  fame  tranfparent  materials ;  the  points 
and  fpars  of  which,  reflecting  the  rays  of  light  from  the 
lamps  which  the  guides  held  in  their  hands,  produced 
an  effect  equally  novel  and  beautiful.  Defcending  low- 
er into  the  earth  by  means  of  ladders,  I  found  myfelf 
in  an  immenfe  hall  or  cavern  of  fait,  many  hundred  feet 
in  height,  length,  and  dimenfions,  the  floor  and  fides  of 
which  were  cut  with  exact  regularity.  A  thoufand 
perfons  might  dine  in  it  without  inconvenience,  and  the 
eye  in  vain  attempted  to  trace  or  de6ne  its  limits.  No- 
thing could  be  morefubfme  than  this  vaftfubterranean 
apartment,  illuminated  by  flambeaux,  which  faintly  dif- 
cover  its  prodigious  magnitude,  and  leave  the  imagina- 
tion at  liberty  to  enlarge  it  indefinitely.  After  remain- 
ing about  two  hours  and  a  half  under  ground,  1  was 
drawn  up  again  in  three  minutes  with  the  greateft  fa- 
cility." 

SALTA,  a  town  of  South-America,  two-thirds  of 
the  way  from  Buenos  Ayres  to  Potofi ;  where  immenfe 
numbers  of  cattle  winter,  and  are  fattened  on  their  way 
to  Potofi. — Morse. 

Salta,  a  town  of  South-America,  in  the  province 
of  Tucuman,  58  miles  fouth  of  St  Salvador.  It  con- 
tains two  churches,  four  monafteries,  and  about  400 
houfes.  It  is  a  place  of  great  refort  on  account  of  the 
lafrge  quantities  of  corn,  meal,  wine,  cattle,  fait,  meat, 
fat,  hides  and  ether  commodities,  which  are  fent  from 
this  place  to  moft  parts  of  Peru.  S.  lat.  25  20,  W. 
long.  66  30. — ib. 

SALTA  SH,  a  townfhip  of  Vermont,  Windfor 
county,  12  miles  weft  of  Windfor.  It  contains  106 
inhabitants. — ib. 

SALT  BAY,  or  Bcia  Saluda,  called  alfo  Salina,  is 
30  miles  north  of  Cape  Tontoral,  on  the  coaft  of  Chili, 
and  on  the  S.  Pacific  Ocean.     It  has  a  good  fnip-road, 
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which  is  much  reforted  to  by  coafting  veflels,  for  load-  Salt  Ifland, 
ing  fait  as  well  as  other  produce.     Good  frelh  water         II 
may  be  had  near  the  road.— i£. 

Salt  Ifland,  one  of  the  fmaller  Virgin  Ifles,  and 
weft  of  Cooper's  Illand.  N.  lat.  21  30,  W.  long.  713. 
—ib. 

Salt  I/land,  on  the  fouth  coaft  of  the  ifland  of  Ja- 
maica, off  Old  Harbour,  and  N.  N.  E.  of  Portland 
Point. — ib. 

Salt  Key,  a  fmall  ifland  in  the  W.  Indies.  N.  lat. 
21  30,  W.  long.  71  3. — ib. 

Salt  Lick  Town  lies  18  miles  below  the  fource  of 
Big  Beaver  Creek,  and  34  above  the  Mahoning  town. 
—ib. 

SALTPETRE  (fee  Nitre,  Chemistry-/***,  in 
this  Suppl.)  is  an  article  of  fo  much  importance,  and 
fometimes  fo  difficult  to  be  had,  that  it  is  wonderful 
more  attention  is  not  bellowed  in  endeavouring  to  dis- 
cover feme  eafy  method  to  increafe  the  quantity.  Such 
a  method  has  been  long  pracYifed  by  the  farmers  of  Ap- 
penzell  in  Switzerland.  In  fo  hilly  a  country,  moft 
houfes  and  (tables  are  built  on  flopes,  one  fide  of  the 
edifice  refting  on  the  hill,  and  the  other  being  fupport- 
<ed  by  two  ftrong  pofts,  elevated  two  or  three  feet  above 
the  ground  ;  fo  that  the  air  has  a  free  current  under 
the  building.  Immediately  under  the  ftable  a  pit  is 
dug,  ufually  occupying  both  in  breadth  and  length  the 
whole  fpace  of  ground  covered  by  the  building  ;  and 
inftead  of  the  clayey  earth  which  is  dug  out,  the  pit  is 
filled  up  with  fandy  foil.  This  is  the  whole  procefs,  and 
all  the  reft  is  done  by  nature.  The  animal  water, 
which  is  continually  oozing  through  the  planks  of  the 
floor,  having  drenched  the  earth  contained  in  the  pit 
for  the  fpace  of  two  or  three  years,  the  latter  is  emp- 
tied, and  the  faltpetre  is  refined  and  prepared  in  the. 
ufual  manner. 

That  manner,  however,  is  not  the  beft ;  and  the 
French  chemifts,  during  the  inceffant  wars  occafioned 
by  the  revolution,  have,  for  the  fake  of  fupplying  their 
armies  with  gunpowder,  turned  their  attention  to  the 
beft  method  of  refining  faltpetre.  The  following  are 
directions  given  for  this  purpofe  by  Chaptal,  Champy, 
and  Bonjour. 

The  crude  faltpetre  is  to  be  beaten  fmall  with  mal- 
lets, in  order  that  the  water  may  more  eafily  attack 
every  part  of  the  mafs.  The  faltpetre  is  then  to  be 
put  into  tubs,  five  or  fix  hundred  pounds  in  each  tub. 
Twenty  per  cent,  of  water  is  to  be  poured  into  each  tub, 
and  the  mixture  well  flirred.  It  muft  be  left  to  mace- 
rate or  digeft  until  the  fpecific  gravity  of  the  fluid 
ceafes  to  augment.  Six  or  feven  hours  arefufficient  for 
this  firft  operation,  and  the  water  acquires  the  denfity 
of  between  25  and  35  degrees.  (Sp.  gr.  1.21,  and. 
1.306.  afcertained  by  Baume's  hydrometer.  See  Hy- 
drometer, Suppl. 

The  firft  water  muft  then  be  poured  off,  and  a  fe- 
cond  portion  of  water  muft  be  poured  on  the  fame  falt- 
petre amounting  to  10 per  cent.  ;  after  which  the  mix- 
ture muft  be  ftirred  up,  fuffered  to  macerate  for  one 
hour,  and  the  fluid  drawn  or  poured  off. 

Five  per  cent,  of  water  muft  then  be  poured  on  the. 
faltpetre  ;  and  after  ftirring  the  whole,  the  fluid  muft 
be  immediately  drawn  off. 

When  the  water  is  drained  from  the  faltpetre,  the 
fait  muft  be  thrown  into  a  boiler  containing  50 per  cent... 

of 
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Saltpetre,   of  boilfng  water.     When  the  folution  is  made,  it  will 
'  mark  between   66  and  68  degrees  of  the  hydrometer. 
(Sp.  gr.  1.844.  and  1.898.) 

The  folution  is  to  be  poured  into  a  proper  vefTel, 
where  it  depofits  by  cooling  about  two-thirds  of  the 
faltpetre  originally  taken.  The  precipitation  begins  in 
about  half  an  hour,  and  terminates  in  between  four  and 
fix  hours.  But  as  it  is  of  importance  to  obtain  the 
faltpetre  infmall  needles,  becaufe  in  this  form  it  is  more 
eafily  dried,  it  is  necefTary  to  agitate  the  fluid  during 
the  whole  time  of  the  cryftallization.  A  flight  motion 
is  communicated  to  this  liquid  mafs  by  a  kind  of  rake  ; 
in  confequence  of  which  the  cryftals  are  depofited  in 
very  {lender  needles. 

In  proportion  as  the  cryftals  fall  down,  they  are  fcra- 
ped  to  the  borders  of  the  vefTel,  whence  they  are  taken 
with  a  fkimmer,  and  thrown  to  drain  in  bafkets  placed 
on  trefTels,  in  fuch  a  manner  that  the  water  which  pafTes 
through  may  either  fall  into  the  cryftallizing  vefTel,  or 
be  received  in  bafons  placed  underneath. 

The  faltpetre  is  afterwards  put  into  wooden  vefTels 
in  the  form  of  a  mill-hopper  or  inverted  pyramid  with 
a  double  bottom.  The  upper  bottom  is  placed  two 
inches  above  the  lower  on  wooden  ledges,  and  has  ma- 
ny fmall  perforations  through  which  water  may  pafs  to 
the  lower  bottom,  which  likewife  affords  a  pafTage  by 
one  fingle  aperture.  A  refervoir  is  placed  beneath. 
The  cryftallized  faltpetre  is  walhed  in  thefe  vefTels  with 
5  per  cent,  of  water ;  which  water  is  afterwards  em- 
ployed in  the  folution  of  faltpetre  in  fubfequent  opera- 
tions. 

The  faltpetre,  after  fufficient  draining,  and  being 
dried  by  expofure  to  the  air  upon  tables  for  feveral 
hours,  may  then  be  employed  in  the  manufacture  of 
gunpowder. 

But  when  it  is  required  to  ufe  the  faltpetre  in  the 
fpeedy  and  immediate  manufacture  of  gunpowder,  it 
muff  be  dried  much  more  ftrongly.  This  may  be  ef- 
fected in  a  ftove,  or  more  fimply  by  heating  it  in  a  flat 
metallic  vefTel.  For  this  purpofe  the  faltpetre  is  to 
be  put  into  the  vefTel  to  the  depth  of  five  or  fix  inches, 
and  heated  to  40  or  50  degrees  of  the  thermometer 
(or  about  1350  of  Farenheit).  The  faltpetre  is  to  be 
ftirred  for  two  or  three  hours,  and  dried  fo  much  that, 
when  ftrongly  prefTed  in  the  hand,  it  fhall  acquire  no 
confidence,  nor  adhere  together,  but  refemble  a  very 
fine  dry  fand.  This  degree  of  drynefs  is  not  required 
when  the  powder  is  made  by  pounding. 

From  thefe  circumftances,  we  find  that  two  faline  li- 
quids remain  after  the  operation  ;  ( 1 )  the  water  from 
the  warning;  and  {2)  that  from  the  cryftallizing  vef- 
fels. 

We  have  already  remarked,  that  the  waffling  of  the 
faltpetre  is  performed  in  three  fucceflive  operations,  in 
which,  upon  the  whole,  the  quantity  of  fluid  made  ufe 
of  amounts  to  35  per  cent  of  the  weight  of  the  crude 
faltpetre.  Thefe  wafhings  are  eftablifhed  on  the  prin- 
ciple that  cold  water  difTolves  the  muriats  of  foda,  and 
the  earthy  nitrats  and  muriats,  together  with  the  colour- 
ing principle,  but  fcarcely  attacks  the  nitrat  of  potafli. 

The  water  of  thefe  three  wafhings  therefore  contains 
the  muriat  of  foda,  the  earthy  falts,  the  colouring  prin- 
ciple, and  a  fmall  quantity  of  nitrat  of  potafh ;  the  a- 
mcunt  of  which  is  in  proportion  to  that  of  the  muriat 
of  foda,  which  determines  its  folution. 
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The  water  of*  the  cryftallizing  vefTels  contains  a  por-  Saltpetre, 
tion  of  the  muriats  of  foda,  and  of  the  earthy  falts  which        If 
efcaped  the  operation  of  wafhing,  and  a  quantity  of  ni-  ^i?^r- 
trat  of  potafh,  which  is  more  confiderable  than  that  of 
the  former  folution. 

The  waters  made  ufe  of  at  the  end  of  the  operation, 
to  whiten  and  wafh  the  cryftals  depofited  in  the  pyra- 
midal vefTel,  contain  nothing  but  a  fmall  quantity  of  ni- 
trat  of  potafh. 

Thefe  waters  are  therefore  very  different  in  their 
nature.  The  water  of  the  wafhings  is  really  a  mother 
water.  It  mud  be  collected  in  vefTels,  and  treated  with 
potafli  by  the  known  proceffes.  It  muft  be  evaporated 
to  66  degrees  (or  1,848  fp.  gr.),  taking  out  the  mu- 
riat of  foda  as  it  falls.  This  folution  is  to  be  faturated 
with  2  or  3  per  cent,  of  potafh,  then  fuffered  to  fettle, 
decanted,  and  poured  into  cryftallizing  vefTels,  where  20 
per  cent,  of  water  is  to  be  added  to  keep  the  whole  of 
the  muriat  of  foda  fufpended. 

The  waters  which  are  thus  obtained  by  treatment 
of  the  mother  water  may  be  mixed  with  the  water  of 
the  firft  cryftallization.  From  thefe  the  marine  fait  may 
be  feparated  by  fimple  evaporation  ;  and  the  nitrat  of 
potafh,  which  they  hold  in  folution,  may  be  afterwards 
obtained  by  cooling. 

The  fmall  quantity  of  water  made  ufe  of  to  wafh  and 
whiten  the  refined  faltpetre,  contains  nothing  but  the 
nitrat  of  potafh  :  it  may  therefore  be  ufed  in  the  folu- 
tion of  the  faltpetre  when  taken  from  the  tubs. 

From  this  defcription  it  follows,  that  a  manufactory 
for  the  fpeedy  refining  of  faltpetre  ought  to  be  pro- 
videdwith(i)  mallets  or  rammers  for  pounding  the  falt- 
petre ;  (2)  tubs  for  wafhing  ;  (3)  a  boiler  for  folution  ; 
(4)  a  cryftallizing  vefTel  of  copper  or  lead,  in  which  the 
faltpetre  is  to  be  obtained  by  cooling  ;  (5)  bafkets  to 
drain  the  cryftals ;  ^6)  a  wooden  cafe  or  hopper  for  the 
laft  wafhing  and  draining  the  faltpetre  ;  (7)  fcales  and 
weights  for  weighing;  (8)  hydrometers  and  thermome- 
ters, to  afcertain  denfuies  and  temperatures ;  (9)  rakes 
to  agitate  the  liquor  in  the  cryftallizing  vefTel;  (10) 
fkimmers  to  take  out  the  cryftals,  and  convey  them  to 
the  bafkets  ;  ( 1 1  )  fyphons  or  hand-pumps  to  empty 
the  boilers. 

The  number  and  dimenfions  of  thefe  feveral  articles 
muft  vary  according  to  the  quantity  of  faltpetre  in- 
tended to  be  refined. 

Salt  Petre  Creek,  in  Baltimore  county,  Maryland, 
falls  into  Gunpowder  river  on  the  weftern  fide  ;  14 
miles  E.  N.  E.  of  Baltimore,  in  north  lat.  39  20;  and 
nearly  2  miles  north-wefterly  from  the  weftern  point  of 
Gunpowder  Neck. — Morse. 

Salt  Pond  Bay,  on  the  fouth  coaft  of  the  ifland  of 
Jamaica,  eaftwnrd  of  Port  Royal ib. 

Salt  River,  in  Kentucky,  is  formed  by  three  princi- 
pal branches,  and  empties  through  the  fouth-eaft  bank 
of  the  Ohio,  by  a  mouth  80  yards  according  to  others 
150  yards  wide  ;  20  miles  below  the  Rapids.  It  is  na- 
vigable for  boats  about  60  miles.  It  has  good  lands  on 
its  head  waters,  but  they  are  low  and  unhealthy  ;  for 
25  miles  from  its  mouth,  the  land  on  each  fide  is  level 
and  poor,  and  abounds  with  ponds.  Between  Salt  and 
Green  rivers  there  are  two  fprings  of  bitumen,  which, 
when  analyzed,  is  found  to  be  amber. — ib. 

Salt  River,  on  the  north  fhore  of  the  ifland  of  Ja- 
maica, is  nearly  due  fouth  from  Point  Galina. — ib. 

Salt 
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Salt  River,  the  arm  of  the  fea  which  feparates  the 
ifland  of  Guadaloupe,  in  the  Weft-Indies  into  two  parts, 
and  communicates  with  the  ocean  on  both  fides  of  the 
ifland.  It  is  two  leagues  in  length;  15  or  16  paces 
broad.  The  navigation  is  hazardous,  nor  will  it  admit 
veffels  above  25  tons. — ib. 

SALT  SPRING  River,  in  the  N.  W.  Territory, 
rifes  near  the  E.  line  of  the  New-Jerfey  Company's 
lands,  and  runs  fouth-eaftward  into  Ohio  river,  10  miles 
below  the  mouth  of  the  Wabafh,  and  nearly  30,  by  the 
courfe  of  the  river,  above  the  Great  Cave.  It  runs 
above  56  miles ;  and  10  miles  from  its  mouth  is  the 
fait  fpring,  which  gives  name  to  the  river. — ib. 

SALUDA,  a  river  of  S.  Carolina,  which  rifes  on 
the  borders  of  N.  Carolina,  and,  taking  a  S.  E.  sourfe, 
joins  Broad  river  at  the  townfhip  of  Columbia,  and 
forms  the  Congaree. — ib. 

SALUT,  Port,  lies  on  the  S.  W.  fide  of  the  S.  pe- 
ninfula  of  the  ifland  of  St  Domingo  ;  about  14 
leagues  from  Les  Cayes,  as  the  road  runs,  and  only  7 
in  a  ftraight  line  S.  W.  of  that  town.  N.  lat.  18  6,  W. 
long.  76  20. — ib. 

S  ALVADORE,  St,  a  town  in  the  province  of  Tucu- 
man,  in  S.  America,  and  near  the  borders  of  Peru.  It 
lies  at  the  foot  of  a  high  mountain,  which  forms  part 
of  the  eaftern  chain  of  the  Andes.  A  little  above  the 
town  is  a  confiderable  river,  which  afterwards  empties 
into  the  river  Leon.  It  has  about  300  houfes,  and  is 
63  leagues  N.  of  St  Jago  del  Eftero.  S.  lat.  24  22, 
W.  long.  66  27. — ib. 

SALVADOR,  St,  a  fmall  city  of  New  Mexico,  in 
the  province  of  Guatimala,  on  a  river  12  miles  from 
the  ocean.  It  has  few  houfes,  and  little  trade.  On  the 
N.  fide  of  it,  are  lofty  mountains,  called  the  Chantales, 
inhabited  by  poor  Indians.  In  the  bottom,  where  the 
town  ftands,  are  plantations  of  fugar-canes  and  indigo, 
with  a  few  farms  for  rearing  cattle.  N.  lat.  135,  W. 
long.  90  3. — ib. 

SALVADORE,  St,  the  capital  of  Brazil,  in  S. 
America,  called  alfo  the  city  of  the  Bay,  is  within  the 
fpacious  Bay  of  Alfc^Saints,  which  is  full  of  fruitful 
ifles.  This  city,  which  has  a  noble,  fpacious,  and  com- 
modious harbour,  is  built  on  a  high  and  fteep  rock, 
having  the  fea  upon  one  fide,  a  lake  forming  a  crefcent 
on  the  other.  The  fituation  makes  it  in  a  manner  im- 
pregnable by  nature,  and  it  has  very  ftrong  fortifica- 
tions. It  is  populous,  magnificent,  and  beyond  com- 
panion, the  moll  gay  and  opulent,  in  all  Brazil.  Vaft 
quantities  offugar  are  made  in  its  neighbourhood.  S. 
lat.  13  15,  W.  long.  37  55.— ib. 

SALVADORE  DE  BAYAMO,  St,  a  town  of  the 
ifland  of  Cuba,  on  a  river  which  runs  into  the  head  of 
the  bay  of  Bayamo,  about  30  miles  N.  W.  by  W.  of 
the  town. — ib. 

SALVAGE,  a  dry  rock  off  Cape  Ann,  on  the  coaft 
of  Maflachufetts.  When  it  bears  S.  E.  2  leagues  dif- 
tant,  you  have  6  leagues  N.  W.  to  Newbury-Port  bar, 
and  N.  \  W.  11  leagues  to  Portfmouth.  N.  \  £.  8 
leagues  to  Ifle  of  Shoals. — ib. 

S ALVATEON  de  Tguey,  a  fmall  town  in  the  ifland 
of  St  Domingo,  28  leagues  E.  of  the  city  of  St  Do- 
mingo. It  is  famous  lor  its  fugar- works  and  luxuriant 
paftures,  in  which  vaft  numbers  of  cattle  feed.  It  is  al- 
fo called  Higuey,  or  Alta  Gratia.— -ib. 

SAMANA,  a  large  bay  at  the  E.  end  of  the  ifland 
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of  St  Domingo.     It  opens  to  the  N.  E  between  Cape  Samba  B»t> 

Samana,   (which  is  alfo  called   Cape  Refon  or  Cape         8 

Grondeur)  on  the  N.  and  Cape  Raphael  fouth-eaft  of    SzmP~ 
•      r  '      1  %  v    .  ,  1   .      1  noodha. 

the  former,  7  leagues  apart.     Its  mean  breadth  is  about 

five  leagues,  and  its  length  20  leagues.  Some  mariners 
reckon  Pointe  d'Icaque,  or  Icaque  Point,  as  the  fouthern 
point  of  the  bay,  which  comes  after  Cape  Raphael,  and 
is  only  13  leagues  from  the  head  of  the  bay,  and  lies  in 
lat.  19  2  N.  and  long.  71  35  W.  of  Paris.  This  bay 
offers  a  fafe  fhelter  to  the  ftouteft  fquadrons.  Lying  to 
the  windward  of  the  ifland,  it  has  the  advantage  over 
all  the  other  places  as  a  maritime  poll,  which  renders 
it  capable  of  protecting  the  whole  gulph  of  Mexico,  to 
which  it  is  in  reality  a  key.  The  entrance  is  difficult, 
and  very  narrow  ;  becaufe  from  the  fouthern  fide  of  its 
opening,  runs  a  breaker,  which  advances  in  a  point  to- 
wards Port  Banifter,  and  between  which,  and  the 
northern  coaft,  nature  has  placed  the  rock  or  (hallow, 
called  the  Rebels.  This  rock  narrows  the  entrance,  fo 
that  between  it  and  the  land,  forming  the  N.  fide,  in  the 
interior  of  the  bay,  there  is  little  more  than  800  fathoms. 
Thus  a  battery  on  fhore,  and  another  on  the  rock,  the 
Rebels  would,  by  their  crofs  fire,  completely  defend  the 
entrance  againft  even  the  fmallelt  veflels ;  and  a  battery 
on  the  other  fide  of  the  Rebels  would  effectually  prevent 
any  ve/Tel  from  entering  between  it  and  the  breakers. 
—ib. 

SAMBA  BAY,  or  Zamba,  on  the  N.  coaft  of  the 
Spanifli  Main,  or  Terra  Firma,  in  S.  America,  is  W.  of 
St  Martha's  river. — ib. 

SAMBALLAS,  a  rocky  point  remarkably  long 
and  low,  on  the  N.  fide  of  the  Illhmus  of  Darien,  which 
is  fo  guarded  with  rocks  and  fhoals,  that  it  is  very  dan- 
gerous coming  near  it.  N.  lat.  9  40,  W.  long.  78  43. 
—ib. 

Samballas,  a  multitude  of  fmall  iflands,  fcattered 
at  very  unequal  diftances  fome  only  i,  fome  2,  fome  3, 
and  fome  4  miles  from  the  fhore,  and  from  each  other, 
extending  a  confiderable  diftance  along  the  northern 
fhore  of  the  Ifthmus  of  Darien,  and  with  the  adjacent 
country,  its  hills  and  forefts  of  perpetual  verdure,  form 
a  charming  profpect  from  the  fea.  There  are  naviga- 
ble channels  between  moil  of  the  iflands,  through  which 
fhips  may  pais,  and  range  the  coall  of  the  ifthmus  ;  the 
fea  between  them  and  the  fhore  being  navigable  from 
one  end  to  the  other,  and  affords  every  where  good 
anchorage  in  firm  fandy  ground,  with  good  landing 
either  on  the  iflands  or  the  main.  Moft  of  thefe  iflands 
are  low,  flat,  and  fandy,  covered  with  a  variety  of  trees, 
and  abound  with  fhell-fiih  of  feveral  kinds.  Some  of 
them  afford  fprings  of  frefh  water,  and  convenient  ca- 
reening places.  The  long  channel  between  the  Sam- 
ballas Iflands  and  the  ifthmus  is  from  2  to  4  miles  in 
breadth,  extending  from  Point  Samballas  to  the  Gulf 
of  Darien  and  the  coaft  of  the  ifthmus,  full  of  fandy 
bays,  with  many  dreams  of  water. — ib. 

SAMBOROUGH,  Cape  and  Ifland,  on  the  S.  coaft 
of  Nova-Scotia,  and  weft  ward  of  Chebucio  bay  and 
harbour,  on  which  is  a  light  houfe  for  the  direction  of 
fhips,  in  lat.  44  30  N.  and  long.  63  32  W.  High  wa- 
ter, at  full  and  change,  at  8  o'clock. — ib. 

SAMGANOQDHA,  or  Samnanoodha,  a  harbour  on 
the  N.  E.  fide  of  Oonalafhka  Ifland,  on  the  N.  W. 
coaft  of  N.  America,  10  miles  E.  of  Egoofhak  bay. 
Ships  can  lie  here  landlocked  from  all  winds  in  7,   6, 
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Samiiitam,  and  4  fathoms  water.  It  abounds  with  hallibut,  fal- 
mon,  &c.     N.  lat.  53  55,  W.  long.  166  30  15. — ib. 

SAMILITAM,  a  river  on  the  W.  coaft  of  New- 
Mexico,  12  miles  from  Point  Artelaon  one  fide,  and  6 
farther  to  Copalita  river.  At  its  mouth  is  an  Indian 
town,  where  a  fhip's  company  may  find  proviiions  and 
frelh  water.' — ib. 

SAMPTOWN,  a  village  in  Middlefex  county,  New- 
Jerfey,  z|  miles  N.  E.  of  Quibbletown,  above  13  S. 
weftcrly  of  Elizabethtown. — ib. 

SAMPSON,  a  county  of  Fayette  diftrict,  N.  Caro- 
lina, bounded  N.  by  Johnfon  county,  and  S.  by  Bladen. 
It  contains  6,065  inhabitants,  including  1,183  flAves« 
The  court-houfe,  where  a  poft-office  is  kept,  is  36  miles 
from  Fayetteville,  23  from  Crofs  Roads  near  Duplin 
court-houfe,  and  543  from  Philadelphia. — ib. 

SANBALLET  Point,  near  the  mouth  of  the  river 
Darien,  and  N.  W.  of  the  Ifland  cf  Pines.  It  is  12 
miles  eaftward  of  Port  Scrivan. — ib. 

S ANBORNTO VVN,  a  townfhip  of  New-Hampfhire, 
Strafford  county,  fituated  on  the  point  of  land  at  the 
confluence  of  Winnipifiogee  and  Pemigewafiet  rivers. 
It  was  incorporated  in  1770,  and  contains  1587  inha- 
bitants. In  this  town  is  the  appearance  of  an  Indian 
fortrefs,  confifting  of  5  diflinct  walls,  one  within  the 
other.  Some  pieces  of  baked  earthenware  have  been 
found  here,  from  which  it  is  fuppofed  that  the  Indians 
had  learned  the  potter's  art. — Ah. 

SANCOTY  Head,  the  E.  point  of  Nantucket  Ifland, 
on  the  coaft  of  MafTachufetts.  N.  lat.  41  15,  W.  long. 
69  58. — ib. 

SANCTOS  B AHI A,  or  Saint's  Bay,  on  the  coaft  of 
Brazil,  wherethe  land  lies  due  E.  and  W.  for  20  leagues. 
The  city  of  Saints  or  doe  Sanctos  is  fituated  on  an  ifland 
called  Amiaz,  on  the  W.  fide  of  the  entrance  into  the 
harbour,  as  alfo  the  town  of  St  Vincent.  S.  lat.  24,  W. 
long.  45  15. — ib. 

Gum-SANDARAC,  is  faid  in  the  Encyclopedia, 
to  be  produced  from  a  fpecies  of  juniper.  This  was 
long  the  common  opinion  ;  but  M.  Schoufboe  has  late- 
ly proved  (a)  it  to  be  a  miftake.  The  juniper  us  com- 
munis, from  which  many  have  derived  this  gum,  does 
not  ptow  in  Africa  ;  and  Sandarac  feems  to  belong  ex- 
clufively  to  that  part  of  the  world.  The  gum  fandarac 
of  our  fhops  is  brought  from  the  foutliern  provinces  of 
the  kingdom  of  Morocco.  Abcut  fix  or  feven  hun- 
dred quintals  of  it  are  exported  every  year  from  Santa 
Cruz,  Mogador,  and  Saffy.  In  the  language  of  the 
country  it  is  called  el  grajfa.  The  tree  which  produces 
it  is  a  "Tbuia,  found  alio  by  M.  Vahl  in  the  kingdom  of 
Tunis.  It  was  made  known  feveral  years  ago  by  Dr 
Shaw,  who  named  it  Cyprrjfus  fruclu  quadrivalvi,  Equi- 
fet'i  inflar  articulatis  ;  but  neither  of  thefe  learned  men 
was  acquainted  with  the  economical  ufe  of  this  tree  ; 
probably  becaufe,  being  not  common  in  the  northern 
part  of  Barbary,  the  inhabitants  find  little  advantage  in 
collecting  the  refin  which  exudes  from  it. 

M.  Schoufboe,  who  faw  the  fpecies  of  thuia  in  quef- 
tion,  fays  that  it  does  not  rife  to  more  than  the  height 
of  twenty  or  thirty  feet  at  moft,  and  that  the  diameter 
of  its  trunk  does  not  exceed  ten  or  twelve  inches.  It 
diftinguithes  itfelf,  on  the  fir  ft  view,  from  the  two  ether 
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fpecies  of  the  fame  genus,  cultivated  in  gardens,  by  ha-  Sander 
ving  a  very  diftinct  trunk,  and  the  figure  of  a  real  tree  ; 
whereas  in  the  latter  the  branches  rife  from  the  root, 
which  gives  them  the  appearance  rather  of  hufhes.  Its 
branches  alfo  are  more  articulated  and  brittle.  Its 
flowers,  which  are  not  very  apparent,  fhew  themfelves 
in  April;  and  the  fruit,  which  are  of  a  fpherical  form, 
ripen  in  September.  When  a  branch  of  this  tree  is 
held  to  the  light,  it  appears  to  be  interfperfed  with  a 
multitude  of  tranfparent  veficles  which  contain  the  re- 
fin.  When  thefe  veficles  burft  in  the  fummer  months, 
a  refinous  juice  exudes  from  the  trunk  and  branches, 
as  is  the  cafe  in  other  coniferous  trees.  This  refin  is 
the  fandarac,  which  is  collected  by  the  inhabitants  cf 
the  country,  and  carried  to  the  ports,  from  which  it  is 
tranlported  to  Europe.  It  is  employed  in  making  fome 
kinds  of  fealing-wax,  and  in  different  forts  of  varnifh. 
In  1793  a  hundred  weight  of  it  coft  in  Morocco  from 
13  to  134  piaftres,  which  make  from  about  L  3.  5s.  to 
L.  3.  7s.  6d.  fterling.  The  duty  on  exportation  was 
about  7s.  6d.  fterling  per  quintal. 

Sandarac,  to  be  good,  muft  be  of  a  bright-yellow 
colour,  pure  and  tranfparent.  It  is  an  article  very  dif- 
ficult to  be  adulterated.  Cure,  however,  muft  be  ta- 
ken, that  the  Moors  do  not  mix  with  it  too  much  fand. 
It  is  probable  that  a  tree  of  the  fame  kind  produces 
the  gum  fandarac  of  Senegal,  which  is  exported  in 
pretty  coivfiderable  quantities. 

SANDERS-red  (fee  Pterocarpus,  Encycl.)  is 
ufed  as  a  dye  fluff,  but  generally  in  a  manner  which  is 
very  difadvantageous.  In  Crell's  Chemical  Annals  are 
given,  by  Mr  Vogler,  the  following  directions  for  dye- 
ing with  this  wood. 

1.  Into  a  folution  of  tin  made  with  aquafortis  (ni- 
tric acid),  and  mixed  with  three  times  as  much  fait 
water,  put  clean-wafhed  wool,  filk,  linen,  and  cotton. 
After  fix  hours,  take  them  out,  and  wafh  them  care- 
fully in  three  different  quantities  of  clean  cold  water, 
wringing  them  well  each  time.  Let  them  dry,  and 
then  put  half  the  quantity  of  each  article  into  the  fpi- 
rituous  tincture  of  red  finders,  hereafter  defcribed  in 
n°  6.  letting  them  foak  therein,  without  heat,  from  hali 
an  hour  to  an  hour.  To  afcertain  the  fuperiority  of 
his  different  procelfes,  the  other  half  of  each  article  muft 
be  boiled  in  the  tincture  of  fanders  mixed  with  water, 
defcribed  in  n°  7.  a  bare  quarter  of  an  hour.  After  be- 
ing taken  out,  wrung,  and  dried  in  the  fhade,  all  of  them 
will  be  dyed  throughout  of  a  fine  rich  poppy-colonr. 

2,  Take  three  drams  of  powdered  alum,  and  diffolve 
it  in  twelve  ounces  of  clean  hot  water.  Into  this  folu- 
tion, while  yet  warm,  put  fome  well-wafhed  wool,  filk, 
linen,  and  cotton.  After  fuffering  them  to  remain 
therein  for  the  fpace  of  twelve  hours,  take  them  our, 
wafh  them  well  in  three  quantities  cf  clean  cold  water 
(wringing  them  each  time),  and  dry  them.  Then  fteep 
the  half  of  each  article  in  the  cold  fpirituous  tincture 
of  fanders  (n°  6.),  from  half  an  hour  to  an  hour  ;  and 
boil  the  other  half  of  each  in  the  diluted  tincture  of 
fanders  (n°  7.)  for  the  fpace  of  fix  or  feven  minutes. 
After  being  taken  out,  wrung,  and  dried  in  the  fhade, 
they  will  be  found  to  have  acquired  a  very  beautiful 
and  rich  fcarlet  colour. 

3..  Diffolve 
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3.  Diffolve  three  drams  of  blue  vitriol,  or  vitriol  of 
•"'  copper,  in  twelve  ounces  of  hot  water.     Steep  in  this 

folution,  for  twelve  hours,  wool,  filk,  linen,  or  cotton  ; 
and  having  fufEciently  wafhed  the  ftuff  in  clean  cold 
water,  immerfe  the  one  half  of  it  in  the  fpirituous  tinc- 
ture of  fanders  (n°  6.),  from  half  an  hour  to  an  hour; 
and  boil  the  other  half  of  each  for  fix  or  feven  minutes 
in  the  diluted  tincture,  n°  7.  Being  then  taken  out, 
wrung,  and  dried  in  the  fhade,  as  before,  they  will  have 
acquired  a  beautiful,  rich,  bright,  crimfon  colour. 

4.  Steep  wool,  filk,  linen,  and  cotton,  which  has 
been  well  wafhed,  during  twelve  hours,  in  a  folution  of 
three  drams  of  white  vitriol,  or  vitriol  of  zinc,  in  twelve 
ounces  of  hot  water.  After  being  taken  out,  well  wafh- 
ed in  clean  coid  water,  and  dried,  immerfe  one  half  of 
each  in  the  cold  fpirituous  tincture  of  fanders  (n°  6.) 
and  boil  the  other  half  in  the  diluted  tincture  (n°  7.) 
as  before.  When  taken  out,  wrung,  and  dried,  they 
will  be  of  a  fine,  rich,  deep  crimfon  colour. 

5.  Diffolve  three  drams  of  common  green  vitriol,  or 
vitriol  of  iron,  in  twelve  ounces  of  hot  water :  fteep 
well-walhed  wool,  filk,  linen,  and  cotton,  in  the  folu- 
tion, for  the  fpace  of  twelve  hours.  When  taken  out, 
wafhed  feveral  times  in  clean  cold  water,  and  dried,  treat 
them,  as  in  n°  4.  and  they  will  be  generally  found  to 
be  of  a  fine,  rich,  deep  violet  colour;  though,  on  re- 
peating his  experiments,  our  author  fometimes  found 
the  colour  a  dark  brownifh  red. 

The  tincture  in  which  the  ftuffs  are  to  be  dyed  mult 
be  prepared  in  the  following  manner. 

6.  Take  half  an  ounce  of  red  fanders  wood,  beat  or 
ground  to  powder,  as  it  is  fuld  at  the  colour  fhops  or 
druggifts.  Having  put  it  into  a  large  glafs  bottle,  pour 
upon  it  twelve  ounces  of  malt  fpirit  or  common  brandy  ; 
then  cork  the  bottle,  and  fet  it  in  a  moderately-warm 
place.  In  the  fpace  of  48  hours,  the  fpirit  will  have 
extracted  all  the  colouring  matter  from  the  red  fanders, 
and  thereby  acquired  a  bright  red  colour.  The  bottle 
fhould  be  often  fhaken  during  the  digeftion ;  and  the 
tincture,  thus  prepared,  may  be  ufed  for  dyeing  with- 
out heat,  and  without  feparating  the  powdered  fanders 
from  the  liquor.  The  articles  to  be  dyed  (after  the 
application  of  the  proper  mordants,  n°  1,  2,  3,  4,  5) 
are  to  be  fteeped  in  the  tincture  for  half  an  hour,  or  a 
whole  hour :  they  are  then  to  be  taken  out,  wrung, 
and  dried  in  the  fhade.  This  tincture  does  not  lofe  its 
dyeing  quality  by  age  ;  but  dyes  fubftances,  after  being 
kept  a  long  time,  almoft  as  well  as  when  it  is  jufl  made. 
Ics  colouring  power  is  indeed  weakened  by  the  fre- 
quent immerfion  and  dyeing  of  different  articles  in  it ; 
and  when  that  is  the  cafe,  it  muft  be  again  digefled 
with  fome  frefh  fanders- wood. 

7.  Mix  the  fpirituous  tincture  of  fanders,  juft  defcrib- 
ed,  with  from  fix  to  ten  times  as  much  clean  cold  wa- 
ter. The  mixture  was  made  by  our  author  without 
any  feparation  of  the  colouring  particles  worth  noticing ; 
and  in  this  diluted  tincture,  the  various  articles  (having 
their  proper  mordants  firft  applied,  n°  1,  2,  3,  4,  5) 
were  boiled,  as  before  mentioned.  Linen  and  cotton, 
by  being  dipped  in  glue-water,  after  the  application  of 
the  mordants,  acquire,  in  this  diluted  tincture,  a  much 
deeper  and  richer  colour. 

If  a  very  fine  and  bright  colour  be  defired,  the  above 
fpirituous  tincture  of  fanders  fhould  not  be  too  old,  nor 
fhould  the  digeftion  be  protracted  beyond  48  hours; 
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for,   after  that  period,    the  fpirit  appears   to   extract  Sandgate, 
brown  and  yellow  colouring  particles  from  the  wood.  II 

The  powder  of  fanders  need  not  be  feparated  from  the  ,f*£^^ 
diluted  tincture  which  is  made  ufe  of  by  boiling;  nor 
is  it  abfolutely  neceiTary  to  wafh  the  articles  in  cold 
water  after  they  are  dyed ;  as  the  powder  which  ad- 
heres to  them  may  eafily  be  taken  off  by  rubbing  and 
fhaking.  M.  Vogler,  however,  found  it  advantageous, 
after  the  articles  were  taken  out  of  the  dye,  and  wrung, 
to  fteep  them  for  a  few  minutes  in  a  cold  folution  of 
half  an  ounce  of  common  fait,  and  a  quarter  of  an  ounce 
of  alum,  in  12  ounces  of  pure  water.  In  this  cafe, 
they  fhould  afterwards  be  wafhed  feveral  times  in  clean 
cold  water,  then  wrung  and  dried  in  the  fhade.  By  this 
method  the  colours  are  not  only  more  beautiful,  but  are 
alfo  more  permanent.  All  the  articles  of  wool,  filk,. 
linen,  and  cotton,  which  were  dyed  as  is  above  men- 
tioned, bore  perfectly  well  the  teft  of  alkaline  ley,  foap, 
and  acids ;  but,  by  expofure  to  the  open  air  and  the 
fun,  the  colours  were  more  eafily  difcharged,  efpecially 
from  linen  and  cotton. 

N.  B.  Red  fanders,  by  being  ground  to  a  fine  pow- 
der, anfwers  much  better  for  dyeing  by  this  procefs, 
than  when  it  is  merely  cut  into  fmall  pieces ;  but  it 
muft  be  remarked,  that  the  powder  of  red  landers  which 
is  fold  at  the  fhops  is  fometimes  adulterated,  by  being 
mixed  with  other  fubftances,  and  moiftened  with  acids. 
The  beft  kind  is  not  light,  but  rather  heavy;  and  is 
not  of  a  dark  red  colour,  but  clear  and  bright. 

SANDGATE,  a  mountainous  townfhip  of  Benning- 
ton county,  Vermont,  18  miles  N.  of  Bennington.  It 
contains  773  inhabitants. — Morse. 

SAND-HILL  Bay,  is  on  the  N.  fide  of  the  penin- 
fula,  at  the  S.  E.  end  of  the  ifland  of  St  Chriftopher's, 
in  the  W.  Indies. — ib. 

SANDISFIELD,  a  hilly  townfhip  in  Berkfhire 
county,  feparated  from  Litchfield  county  in  Connecti- 
cut by  the  fouth  ftate  line;  22  miles  S.  by  E.  of  the 
fhire-town,  and  135  W.  by  S.  of  Button.  It  was  in- 
corporated in  1762,  and  contains  158  1  inhabitants. — ib, 
SANDOWN,  a  townfhip  in  Rockingham  county, 
New-Hampfhire,  was  taken  from  Kingfton  and  incor- 
porated in  1756;  and  contains  561  inhabitants. — lb. 

Goodwin  SANDS,  famous  fand  banks  off  the  coaft 
of  Kent,  lying  between  the  north  and  fouth  Foreland  ; 
and  as  they  run  parallel  with  the  coaft  for  three  leagues 
together,  at  about  two  leagues  and  a  half  diftant  from 
it,  they  add  to  the  fecuriiy  of  that  capacious  road  the 
Downs;  for  while  the  land  fhelters  fhips  with  the  wind 
from  fouth-weft  to  north-weft  only,  thefe  fands  break 
all  the  force  of  the  fea  when  the  wind  is  at  eaft-fouth- 
eaft.  The  moil  dangerous  wind,  when  blowing  hard 
en  the  Downs,  is  the  fouth-fouth-weft.  Thefe  fands 
occupy  the  fpace  that  was  formerly  a  large  tract  cf  low 
ground  belonging  to  Godwyn  Earl  of  Kent,  father  of 
King  Harold  ;  and  which  being  afterwards  given  to  the 
mor.aftery  of  St  Augufiin  at  Canterbury,  the  abbot 
neglecting  to  keep  in  repair  the  wall  that  defended  it 
from  the  fea,  the  whole  track  was  drowned,  according 
to  Salmon,  in  the  year  nco,  leaving  thefe  fands,  upon 
which  fo  many  fhips  have  fince  been  wrecked. 

SANDUSKY,  a  fort  in  the  N.  W.  Territory,  fitu- 
ated  on  the  fouth  fide  of  the  bay  of  the  fame  name,  at 
the  fouth-weft  end  of  Lake  Erie. — Morse. 

Sandusky  Lake,  or  Bay,  at  the  fouth-weftem  fide  of 
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Sandufky,  Latce  Erie,  is  a  gulf  fhaped  like  a  (hoe,  and  entered  from  Lucia,  near  the  S.  E.  point  of  the  ifland,  where  a  fmall 

U         the  lake  by  a  very  fhort  and  narrow  ftrait.     Its  length  river  empties  into  the  ocean. — ib. 

is  17   miles,   its  greateft  breadth  7  miles.     From  the         Sandy  Hill,  a  fmall  delightful  village  in  New- York 

north-weft  part  of  this  lake,  there  is  a  portage  of  only  a  ftate,  two  miles  north  of  Fort  Edward,  on  a  high  hill 

mile  and  a  quarter  to  Portage  river,  a  fmall  river  which  overlooking  Hudfon's  river  from  the  eaft. ib 

runs  into  Lake  Erie.     The  fort  ftands  oppofite  to  the         Sandy  Hook,  or  Point,  in  the  townfhip  of  Middleton 

gut.     N.lat.  41  51,  W.  long.  83  3  30. — ib.  in  New-Jerfey,  forms  a  capacious  harbour,  thence  and 

Sandusky  River,  a  navigable  water  of  the  N.  W.  from  the  inlet  palTes  to  New-York,  about  25  miles  dif- 

Territory,  which  rifes  near  a  branch  of  the  Great  Miami,  tant.     From  Montauk  Point,  on  Lonp--Ifland,   to  the 

between  which  is  a  portage  of  9  miles.      It  purfues  a  Hook,  is  S.  W.  by  W.  |-  W.  14  leagues,  and  then  W. 

nortb-eaft  courfe,  and  empties  into  the  fouth-weft  cor-  by  S.  22  leagues.     The  pilots  are  obliged  to  keep  a 

ner  of  Sandufky  Lake.     The  Indians,  by  the  treaty  of  good   and   fufficient   whale-boat  ready    at   the   Hook, 

peace  at  Greenville,  Auguft  3,  1795,  have  ceded  to  the  High   water   at  full  and  change,  37   minutes  after   6 

United  States  a  trad  of  land  6  miles  fquare  upon  San-  o'clock.     The  light-houfe,  on  the  north  point  of  the 

dufky  Lake,  where  a  fort  formerly  flood,  and  two  miles  Hook,  lies  in  lat.  40  30  N.  and  long.   74  2   W.     At 

fquare  at  the  Lower  Rapids  of  Sandufky  river.     It  is  a  the  firft  difcovery  of  America,  few  or  no  cod-fifh  were 

considerable  river,  with  level  land  on  its  bank,  its  ftream  to  be  found  fouthward  of  the  banks  of  Newfoundland, 

gentle  all  the  way  to  its  mouth,  where  it  is  large  enough  and  Sable  Ifland.     About  30  years  ago  they  were  dif- 

to  receive  floops. — ib.  covered  off  Sandy  Hook,  and  they  have  ever  fince  be- 

SANDWICH,  a  townfhip  in  the  northern  part  of  come  more  plenty  on  the  filhing  grounds  off  the  Never- 

Strafford  county,  N.  Hampihire,  northof  Winnipifiogee  fink,  in  6,  7,  and  8  fathoms  water. — ib. 
Lake.      It  was  incorporated  in  1 763,  and  contains  905         Sandy  I/land,  a  fmall  ifland  off  the  weft  coaft  of  the 

inhabitants. — ib.  ifland  of  Antigua,  about  two  miles  from  the  fhore. — ib. 

Sandwich,  MafTachufetts,  a  poft-town  at  the  bottom         Sandy  Point,  the  S.  eaftern  extremity  of  Barnftable 

of  Cape  Cod,  in  Barnftable  county.     It  extends  the  county,  MafTachufetts ;  called  Point  Care,  by  Gofnold. 

whole  breadth  of  the  cape,    and  is    18  miles  S.  E.    of  The  courfe  to  Nantucket  light-houfe,  is  S.  S.  W.   3 

Plymouth,  and  about  59  miles  S.  of  Bofton.     There  is  leagues.     N.  lat.  41  24,  W.  long.  69  35.—/^. 
a  little  decent  group  of  houfes,  on  the  eaft  fide  of  the         Sandy  Point,  in  the  ifland  of  Tobago.     N.  lat.  1 1 

cape,  and  a  pretty  ftream  of  water  running  through  it.  6,  W.  long.  60  37. — ib. 

Incorporated  1639;   inhabitants  1991.     It  is  near  the         Sandy  Point,  the  moft  wefterly  point  of  the  ifland 

place  where  the  propofed  canal   is  to  commence  from  of  St  Chriftopher's ;  called  alfo  Beltates  Point. — ib. 
Barnftable  to  Buzzard'sbay.    The  Indian  town  Kilteau-        Sandy   Point,  near  the  fouth-eaft  part  of  the  ifland 

mut,  or  Katamst,  was  fituated  on  Buzzard's  bay  ;  and  of  St  Lucia,  and  forms  the  fouthern  limit  of  Sandy 

Mannamit  was  the  name  of  a  place  near  the  bottom  of  Harbour. — ib. 

Buzzard's  bay.     There  is  a  place  on  the  fame  bay,  on         Sandy  Point,  near  the  fouth-eaft  point  of  the  ifland 

Sandwich  fide,  called  Pokefet,  ufually  called  by  the  In-  of  Antigua,  on  the  larboard  fide  of  the  opening  into 

dians  Pougbkeejle.     It  is  the  fecond  parifh  in  Sandwich.  Willoughby  Bay. ib. 

There  is   an  Indian  territory,  called  Herring  Pond,  in         Sandy    Point,    the   north-eaft   point   of    Nantucket 

the  neighbourhood  of  Sandwich,  about  5  miles  N.  W.  Ifland,  on  the  coaft  of  MafTachufetts.     N.  lat.  41  23, 

from  this  village,   and  fo  extending  from  thence  along  W.  long.  70. — ib 


fhore  to  Monument  Ponds,  all  included  within  the  town 
fliip  of  Plymouth.  It  contains  about  120  foul>,  one 
half  of  whom  are  mixed.  The  Indian  name  of  this 
territory  is  not  generally  known.  They  appear  to  have 
been  confidered  as  a  diftincl  tribe,  now  known  by  the 
name  of  the  Herring  Pond  Indians. — ib. 


Sandy  Point,  a  town  of  the  ifland  of  St  Chrifto- 
pher's, on  the  fouth-weft  fide  of  the  ifland,  in  St  Anne's 
parifh,  and  in  Fig-tree  Bay.  It  is  a  port  of  entry,  and 
is  defended  by  Charles  Fort,  and  Brimftone  Hill,  both 
near  the  town. — ib. 

Sandy  River,  in  the  Diftridt  of  Maine,  rifes  in  Cum- 


Sandwich,  New,  a  plantation  in  Lincoln   county,    berland  county,  confifts  of  many  fmall  branches  ;  runs 
Diftridt  of  Maine,  containing  297  inhabitants. — ib.  a  N.  E.  courfe,  and  empties  into  Kennebeck  river,  at 

Sandwich,  or  Haivkes  River,  is  two  miles  within    the  N.  W.  corner  of  the  townfhip  of  Norridgewalk. 
Chebuclo  Harbour  in  Nova-Scotia. — ib. 

Sand-vich,  a  fmall  river  at  the  bottom  of  Barnftable 
Bay,  in  Barnftable  county,  MafTachufetts. — ib. 

SANDY  Bay,  at  the  E.  end  of  the  ifland  of  Jamai- 
ca ;  fouthward  of  Mulatto  river,  and  6  miles  N.  of 
Manchaneel  Harbour. — ib. 

Sandy  Bay,  at  the  N.  W.  extremity  of  the  fame 
ifland,  W.  of  Stoddard  Bay,  and  E.  of  Green  Ifland. 
Little  Sandy  Bay,  on  the  S.  E.  part  of  the  ifland  is 
about  a  league  W.  of  Point  Morant.  Sandy  Cays  lie 
cff  the  entrance  of  Port  Royal  Harbour. — ib. 

Sandy  Cover  to  the  north-weftward  round  the  point 
of  Cape  Ann,  on  the  coaft  of  MafTachufetts,  and  lies 
between  two  headlands.  N.  lat.  42  45,  W.  long.  70 
30.— ib. 


—ib. 

Sandy  River,  the  plantations  in  Lincoln  county 
Diftricl  of  Maine,  ol  this  name,  in  1 790,  were  as  fol- 
low : 

Inhabitants. 

327 

49+ 
130 

35° 
264 


— ib. 


Mouth  of  Sandy  river 
Sandy  river  No.  1 

No.  2 

No.  3  and  7  mile  Brook 
25  mile  Pond  and  Titcomb  Town    . 


SANDYSTON,  a  townfhip  of  New-Jerfey,  SufTex 

county,  on  Delaware  river,   at  the  foot  of  the  Blue 

Mountains,  about  1 1  miles  above  Walpack,  and  about 

as  far  N.  W.  of  Newton.     It  contains  519  inhabitants, 

Sandy  Harbour,  on  the  E.  fide  of  the  ifland  of  St    including  26  flaves. — ib. 

SANFORD,, 


SAN 


[     "5     1 


SAN 


jnford          SANFORD,  a  poft-town  of  the  Diftrict  of  Maine,  of  New-Mexico,    21  miles  from  the  river  Maticaloe.     Santa, 

I         nine  miles  from  Waterbury  court-houfe,  15  from  Ber-  Point  Remedios  is  the  fouthern  limit  or  opening  of  the         II 

jnfonate.  wick,  and  447  from  Philadelphia.     It  is  in  York  coun-  port.— Morse.                                                                         Sai 

ty  98  miles  N.  of  Bolton,  and  the  townfhip  contains,  SANTA,  a  rapid  river,  flowing  through  a  valley  of 

in  all,   1802  inhabitants. — ib.  the  fame  name  in  Peru,  about  230  miles  N.  of  Lima. 

Sanford,  a  townfhip  of  New-York,  Dutchefs  coun-  It  is  near  a  quarter  of  a  league  broad  at  the  place 

ty.     There  are  239  of  the  inhabitants  qualified  elec-  where  it  is  ufually  forded,  which  is  near  the  town  of 

tors- ft,  the  fame  name,  forming  5  principal  ftreams,    which 

SANGALLAN,   or  Gallan  Cape,  called   Cargallan  run  during  the  whole  year  with  great  rapidity.     The 

by  the  Britifh  feamen  ;  is  fituated  on  the  coaft  of  Peru,  velocity  of  the  current,  even  when  the  waters  are  low, 

N.  N.  W.  of  the  ifland  of  Labos,  and  3  miles  N.  W.  has  been  found  to  be  a  league  and  an  half  in  an  hour, 

of  Carette  Ifland.     On  the  S.  fide  of  the  cape  is  a  very  — ib. 

good  harbour,  much  frequented  by  the  coafting  fhips  Santa,  a  town  of  Peru,  fituated  on  the  banks  of 

from  Panama  and  Lima.       Off  this  cape  it  is  very  the  river  of  the  fame  name  on  the  road  from  Paita  to 

blufterino-  and  ftormy. — ib."  Lima,  and  about  230  miles  north  of  that  city.     It  is 

SANGERFIELD,  a  townfhip  of  New- York,  fitu-  inhabited  by  50  poor  families,  confiding  of  Indians, 

ated  in  Herkemer  county,  which  contains   1459  inha-  mulattoes,  and  meftizoes.     S.  lat.  8  57  36,  weft  long, 

bitants,   of  whom  238  are  electors.      This  town  was  79  30.     It  was  originally  built  on  the  fea-coaft,  from 

divided  bv  act  of  the  legiflature,   1797. — ib.  which  it  is  now  half  a  league  diftant,  and  was  large 

SANGU AY,  a  famous  mountain  in  the  eaftern  chain  and  populous,   but  being  pillaged  by  the  Englifh  in- 

of  the  Andes,  in  the  jurifdiction  of  Macas,  in  the  pro-  J  685,  it  was  abandoned. — ib. 

vince  of  Quito.     It  is  of  a  prodigious  height,  and  the  Santa  Barbary,  on  the  fouth  fide  of  the  eaft  end 

greateft  part  of  the  whole,  furface  covered  with  fnow.  of  the  ifland  of  Curacoa,   in  the  Weft-Indies,   is  the 

From  its  fummit  iffues  a  continual  fire,  and  the  explo-  beft  harbour  in  the  ifland,   where  the  Dutch  have  a 

fions  are  fometimes  heard  at  Quito,  though  135  miles  town  and  fort. — ib. 

diftant.     The  country  adjacent  to  this  volcano,  is  to-  Santa  Clara,  an  ifland  in  the  bay  of  Guyaquil, 

tally  barren,  occafioned  by  the  enormous  quantity  of  on  the  northern  part  of  the  coaft  of  Peru.     From  this 

ftones  and  cinders  ejected  from  the  mountain. — ib.  ifland  to  Punto  Arena,  the  wefternmoft  point  of  Puna 

SAN  Juan  de  las  Lanos,  a  town  of  S.  America,  at  Ifland,  is  7  leagues  E.  N.  E.     S.  lat.  3  30,  weft  long, 

the  foot  of  the  mountains  of  Popayan,  which  is  water-  80  36. — ib. 

ed  by  a  head  branch  of  Oronoko  river. — ib.  Santa  Cruz,  a  confiderable  town  in  the  ifland  of 

San   Miguel  de  Ibarra,  a  jurifdiction  of  Peru,  in  the  Cuba,  having  a  good  harbour  at  the  bottom  of  the  bay 

province  of  Quito,   containing   8    parifhes,      Mofl  of  of  Matanzas,  63  miles  eaft  of  the  Havannah.     N.  lat. 


the  farms  have  plantations  of  fugar-canes  and  cotton. 
The  farms  fituated  in  a  lefs  hot  part  of  the  jurifdiction 
are  fown  with  maize,  wheat  and  barley.  Here  are 
alfo  great  numbers  of  goats,  but  not  many  fheep. 
The  Indians  here  weave  a  confiderable  quantity  of 
cloth  and  cotton.  The  mines  of  fait  here  have  fome 
mixture  of  nitre,  which  renders  it  not  fo  proper  for 


23  11,  weft  long.  81  5. — ib. 

Santa  Cruz,  or  St  Croix,  a  large  ifland  lying  in 
the  Pacific  Ocean,  1850  leagues  weft  of  Lima,  in  fouth 
lat.  10  15,  fouth-eaft  of  the  ifland  of  Arfacides,  difco- 
vered  by  Mendana  in  1595,  and  fince  by  Carteret  in 
1767,  and  by  him  called  Egmont  IJland.  It  is  reckon- 
ed to  be  90  or   100  leagues  in  circumference.     Great 


faking  meat;  and  accordingly  that  made  at  Guyaquil  and   unprovoked  cruelties  were  committed  upon  thefe 

is  preferred,  though  much  dearer.     Near  the  village  friendly  and  hofpitable  Iflanders  by  Mendana's  men,, 

of  Mira,  are  great  numbers  of  wild  affes,  which  in-  for  which  Mendana  caufed  two  of  his  principal  officers 

creafe  very  faft,  and  are  not  eafily  caught.     They  have  to  be  beheaded,  and  another  to  be  hanged.     The  na- 

all  the  fwiftnefs  of  horfes,  and  afctnd  and  defcend  hills  tives  of  this  ifland  are  as  black  as  the  negroes  of  Africa,, 

and  mountains  with  eafe.     But  the  molt  remarkable  their  hair  woolly,  and  ftained  with  different  colours, 

circumftance  related  of  thefe  animals  is,  that  as  foon  Their  faces  and  bodies  are  tattaowed.     Their  only  co- 

as  they  have  carried  the  firft  load,  their  celerity  and  vering  is  a  leaf  of  a  certain  tree,  their  ornaments,  arms, 

dangerous  ferocity  leave  them,  and  they  foon  contract  and  boats,  are  not  unlike  thofe  of  the  inhabitants  of 

the  ftupid  look  and  dullnefs  peculiar  to  all  the  afinine  Tierra  Aujlral.     The  country  is  fertile  and  very  popu- 


fpecies. — ib. 


lous,  abounding  in  eatable  roots,  6  or  7  fpecies  of  ba- 


San  Miguel  de  Ibarra,  the  capital  of  the  above  jnrif-  nanas,  plenty  of  cocoa  trees,  almonds,  nuts,  chefnuts, 

diction.     It  Hands  on  a  large  plain  between  two  rivers,  a  fort  of  apple,  fugar-canes,  ginger,  bread-fruit,  &c. 

The  parifh  church  is  a  large  and  elegant  ftructure,  and  Hogs,  geele,  fowls,  partridges,  ring  and  turtle  doves., 

■well  ornamented.      It  contains  3  convents,  a  college,  herons,  fwallows,  and  a  great  variety  of  birds  ;  and  on. 

a  nunnery,  and  about  12,000  fouls.     N.  lat.  o  25  W.  the  coaft  a  great  plenty  and  variety  of  fifh.     There  are 

long.  76  20. — ib.  here  no  noxious  infects,  which  are  common  in  other 

SANSANDING,  a  town  in  Africa,  fituated  near  iflands  of  the  torrid  zone.     In  a  word,  the  Ifland  of 

the  banks  of  the  Niger,  in  Lat.  140  24'  N.  and  20  23'  Santa  Cruz,  and  others  of  the  fame  group,  offer  the 

W.  Long.     It  is  inhabited  by  Moors  and  Negroes  to  moft  valuable  refources  to  navigators  who  traverfe  the 

the  number  of  from  eight  to  ten  thoufand.     The  Ne-  Great  Pacific  Ocean,  fouth  of  the  line. — ib. 


groes  are  kind,  hofpitable,  and  credulous;  the  Moors 
are  at  Sanfanding,  as  everywhere  elfe  in  the  interior 
parts  of  Africa,  fanatical,  bigotted,  and  cruel. 

SANSONATE  Port,  or  Sanfoneite,  on  the  weft  fide 


Santa  Cruz  de  la  Sierra,  a  large  jurifdiction  in  the 
kingdom  of  Peru,  but  thinly  inhabited  by  Spaniards. 
The  miffions  of  Paraguay  are  in  this  jurifdiction. — ib. 

Santa  Cruz,  de  la  Sierra,  the  capital  of  the  above 

jurifdiction,, 


SAN 


[      126      ] 


SAP 


Santo. 


Sunta,  jurifdictlon,  fituated  at  the  foot  of  a  mountain,  on  the 
banks  of  the  fmall  river  Guapay,  about  56  miles  north- 
eaft  of  La  Plata,  and  near  the  borders  of  Paraguay. 
-It  is  thinly  inhabited ;  the  houfes  are  of  ftone,  thatch- 
ted  with  palm  leaves.  The  valley,  in  which  the  city 
(lands,  produces  all  kinds  of  grain  and  fruits,  and  the 
woods  and  uncultivated  mountains  afford  great  quan- 
tities of  honey  and  wax.  S.  lat.  19  25,  weft  long. 
62  30. — ib. 

Santa  Fe,  a  town  of  New  Mexico,  in  N.  America. 
N.  lat.  35  32,  weft  long.  106  35. — ib. 

Santa  Fe  Bay,  on  the  north  coaft  of  S.  America, 
weftward  of  Comana  Gulf. — ib. 

Santa  Ifland,  or  Holy  IJland,  on  the  coaft  of  Peru, 
is  oppofite  to  the  port  of  Ferol.  It  is  3  miles  from 
the  port  and  city  of  Santa,  and  as  far  from  Ferol, 
which  is  eaflward  of  it. — ib. 

Santa  Maria,  a  river  of  the  Ifthmus  of  Darien, 
which  is  navigable  8  or  9  leagues,  and  fo  far  the  tide 
flows  ;  but  above  that  its  two  branches  will  only  admit 
canoes.  It  empties  into  the  Gulf  of  St  Michael  in  the 
Pacific  Ocean.  The  town  of  its  name  is  about  6  leagues 
from  its  mouth  ;  and  is  confiderable  on  account  of  the 
gold  mines  in  its  neighbourhood,  which  are  worked  to 
great  advantage,  but  the  country  about  it  is  low, 
woody,  and  very  unhealthy.  N.  lat.  7  30,  weft  long. 
82  20. — ib. 

Santa  Port,  on  the  coaft  of  Peru,  is  north-eaft  of 
Santa  Ifland,  in  the  mouth  of  a  river  of  the  fame  name. 
— /£. 

Santa  Martha,  a  province  of  Terra  Firma,  S. 
America,  bounded  eaft  by  Rio  de  la  Hacha,  and  weft 
by  Carthagena. — ib. 

Santa  Martha,  the  capital  of  the  above  province, 
and  the  fee  of  a  bifhop,  was  formerly  very  populous, 
but  is  now  much  decayed,  occafioned  by  the  Spanilh 
fleets  not  touching  there,  as  they  anciently  ufed  to  do. 
There  are  large  fait  ponds  four  and  an  half  miles  from 
the  town,  from  which  good  fait  is  extracted  and  fent 
to  the  neighbouring  provinces.  It  ftands  near  the  fea, 
at  the  foot  of  a  prodigious  mountain,  whofe  fummit  is 
generally  hid  in  the  clouds ;  but  in  clear  weather,  when 
the  top  appears,  it  is  covered  with  fnow.  In  fome 
places  in  the  vicinity  are  gold  mines,  and  in  others 
precious  ftones  of  great  value. — ib. 

SANTEE,  a  navigable  river  of  S.  Carolina,  the 
largeft  and  longeft  in  that  ftate.  It  empties  into  the 
ocean  by  two  mouths,  a  little  fouth  of  Georgetown, 
which  laft  lies  in  lat.  33  27  N.  and  long.  79  24  W. 
About  120  miles  in  a  direct  line  from  its  mouth,  it 
branches  into  the  Congaree  and  Wateree ;  the  latter, 
or  northern  branch,  paries  the  Catabaw  nation  of  In- 
dians, and  bears  the  name  of  Catabaw  river,  from  this 
fettle ment  to  its  fource. — ib. 

SANTO  ESPIRITU,  a  captainfliip  of  Brazil, 
bounded  N.  by  the  captainfhip  of  Seguro,  and  S.  by 
that  of  Rio  Janeiro,  from  which  laft  the  river  Paraybo 
fepara:es  it,  and  after  a  long  courfe  from  W.  to  E. 
empties  into  the  ocean,  in  lat.  21  30  S.  This  govern- 
ment is  the  moft  fertile,  and  bell  furnifhed  with  all 
forts  of  provihons  of  any  in  Brazil;  having  alfo  an 
incredible  quantity  of  fiih  and  game.  Its  low  lands 
being  interfered  by  a  great  number  of  rivers,  are  very 
fruitful;  and  the  high  grounds  are  covered  with  forefts 
•of  large  trees.     Here  it  may  be  noticed  that  there  are 


three  rivers  in  Brazil,  called  Parayba,  or  Paraiba,  viz. 
one  which  gives  its  name  to  a  captainfliip  already  de- 
fcribed  ;  the  fecond  is  that  above  mentioned,  and  the 
third  empties  into  the  ocean  between  Cape  St  Vincent, 
and  Rio  de  la  Plata.— ib. 

Santo  Espiritu,  the  capital  of  the  above  captain- 
fhip, and  indeed  the  only  town  in  it,  is  fituated  on  the 
fouth  fide  of  a  large  bay  on  the  eaftern  coaft  of  Brazil, 
about  9  miles  from  the  fea.  It  has  a  caftle  in  ruins, 
but  no  fortifications,  and  contains  about  900  inhabi- 
tants. Here  are  two  monafteries  and  a  college.  The 
port  is  a  fmall  bay,  opening  to  the  eaft,  interfecled  with 
many  fmall  iflands.  On  the  top  of  a  mountain,  at 
fome  diftance  from  the  town,  is  a  large  white  tower, 
called,  by  the  Poituguefe,  Noftra  Senhora  de  Pena, 
and  near  it  a  fmall  church,  furrounded  with  a  wall. 
At  the  foot  of  the  mountain,  are  ftill  to  be  feen  the 
melancholy  remains  of  a  place  once  called  Villa  Veja, 
or  the  Old  City.     S.  lat.  20  36,  W.  long.  39  56. — ib. 

SANTOS,  a  town  in  the  captainfhip  of  St  Vincent, 
in  Brazil,  feated  on  a  liver  9  miles  from  the  fea,  which 
is  there  a  mile  broad,  and  five  fathoms  deep.  It  is  de- 
fended by  a  rampart  on  the  fide  next  the  river.  It  is 
alfo  guarded  by  two  caftles,  one  on  the  fouth  fide,  and 
the  other  in  the  middle  of  the  town,  which  contains 
250  inhabitants.  It  has  a  parifh  church,  a  monaftery, 
and  a  college.     S.  lat.  24  26,  W.  long.  42  30. — ib. 

SAONA,  or  Saone,  a  fmall  ifland  near  the  S.  E. 
part  of  the  ifland  of  St  Domingo.  It  is  about  8  leagues 
from  E.  to  W.  and  2  from  N.  to  S.  which  becomes 
ftill  lefs  in  the  narroweft  part.  Its  circumference  is 
nearly  25  leagues.  It  lies  eaft  of  St  Catherine  Ifland  ; 
and  it  is  not  much  above  a  league  from  Little  Palm 
Tree  Point,  to  that  which  advances  from  the  north  of 
the  Saona.  At  each  of  its  extremities,  E.  and  W.  is 
a  mountain,  and  there  is  a  third  at  a  point  about  the. 
middle  of  the  fouthern  fide.  Thefe  mountains  at  once 
Ihelter  and  water  it,  and  temper  the  air.  The  Indians 
called  this  ifland  Adamanoy,  and  had  a  particular  caci- 
que, who  was  fovereign  of  the  ifland,  independent  of 
thofe  of  St  Domingo.  His  fubjecrs  devoted  themfelves 
to  commerce  with  the  Spaniards,  to  agriculture,  to  cul- 
tivation of  grain  and  fruits.  They  iurnifiied  enough 
for  the  coniumption  of  the  city  of  St  Domingo,  and 
for  provifioning  feveral  expeditions,  going  from  that 
port.  Some  Caftilians  having  caufed  the  cacique  to 
be  eaten  by  a  dog,  this  act  of  cruelty  became  the  caufe 
of  a  quarrel,  and  the  Spaniards  having  exterminated  the 
unfortunate  inhabitants,  formed  fettlements  on  their 
little  ifland.  It  is  furrounded  with  banks  and  breakers, 
except  at  the  weftern  part;  but  there  is  a  palTage  for 
fmall  barks,  between  its  north  fide,  and  the  main  of 
the  ifland  of  St  Domingo.  The  ifland  and  its  port  are 
a  fhelter  for  the  mariners  failing  in  this  part,  who  here 
find  water,  wood,  and  wild  cattle,  all  which  are  irt 
abundance.  It  is  impofllble  to  have  an  idea  of  the  vaft 
quantities  of  birds,  and  particularly  of  wood  pigeons, 
that  are  feen  here.  The  eaftern  point  of  the  ifland  lies 
in  lat.  18  9  N.  and  long.  71  11  W.  of  Paris. — ib. 

SAP,  or  Sapp,  in  building,  as  to  fap  a  wall,  &c.  is 
to  dig  out  the  ground  from  beneath  it,  fo  as  to  bring 
it  down  all  at  once  for  want  of  fupport. 

SAP  A,  St  Michael  de,  a  village  in  the  valley  of 
Arica,  in  the  province  of  Charcos,  in  Peru.  It  is  a 
fmall  place,  but  famous  for  the  quantity  of  Guinea 
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pepper  produced  in  its  vicinity.  It  will  not  thrive  in 
mountainous  parts,  but  is  cultivated  in  the  vallies. 
;^}^  The  inhabitants  of  this  village  fell  annually  no  lefs  than 
80,000  crowns  worth  of  it.  S.  lat.  17  30,  W.  long. 
78  10. — Morse. 

SAPELO,  a  village  of  Georgia,  in  Liberty  county, 
oppofite  to  the  found  and  iiland  of  that  name,  and 
about  6  miles  fouth  of  Sunbury. — ib. 

SAPHAN,  in  zoology.     See  Mus,  Encycl.  p.  467. 

SAPHIES,  a  kind  of  charms,  confifting  of  fome 
fcrap  of  writing,  which  the  credulous  Negroes  believe 
capable  of  protecting  them  from  all  evil.  The  writers 
of  faphies  are  generally  Moors,  who  fell  fcraps  of  the 
Koran  for  this  purpofe  to  a  people  who  believe  net 
either  in  the  Koran  or  the  prophet.  Accordingly,  any 
piece  of  writing  may  be  fold  as  a  faphie  ;  and  Mr  Park 
found  the  Negroes  difpofed  to  place  greater  confidence 
in  the  faphies  of  a  Chriftian  than  in  thofe  of  a  Moor. 
The  manner  in  which  thefe  charms  are  fuppofed  to 
operate,  will  be  learned  from  the  following  Itory  : 

Mr  Park  being  at  Koolikorro,  a  confiderable  town 
near  the  Niger,  and  a  great  market  of  fait,  his  landlord, 
hearing  that  he  was  a  Chriftian,  immediately  thought 
of  procuring  a  faphie.  For  this  purpofe  he  brought 
out  his  nvalha,  cr  writing  board,  afluring  me  (fays  our 
author)  that  he  would  drefs  me  a  fupper  of  rice  if  I 
would  write  him  a  faphie  to  protect  him  from  wicked 
men.  The  propofal  was  of  too  great  confequence  to 
me  to  be  refofed ;  I  therefore  wrote  the  board  full, 
from  top  to  bottom,  on  both  fides ;  and  my  landlord, 
to  be  certain  of  having  the  whole  force  of  the  charm, 
walhed  the  writing  from  the  board  into  a  calabaih  with 
a  little  water;  and  having  faid  a  few  prayers  over  it, 
drank  this  powerful  draught;  after  which,  left  a  tingle 
word  fhould  efcape,  he  licked  the  board  until  it  was 
quite  dry.  A  faphie  writer  was  a  man  of  too  great 
confequence  to  be  long  concealed :  the  important  in- 
formation was  carried  to  the  Dooty,  who  fent  his  fen 
with  half  a  fheet  of  writing-paper,  deftring  me  to  write 
him  a  naphula  faphie  (a  charm  to  procure  wealth).  He 
brought  me,  as  a  prefent,  fome  meal  and  milk;  and 
when  I  had  finiQied  the  faphie,  and  read  it  to  him  with 
an  audible  voice,  he  feemed  highly  fatisfied  with  his 
bargain,  and  promifed  to  bring  me  in  the  morning  fome 
milk  for  my  breakfaft.  Our  author  contrived  to  turn 
this  abfurd  fuperftition  to  his  own  advantage,  by  writ- 
ing faphies  for  his  fubfiftence  when  his  money  was 
exhaufted. 

SAPONISS,  Indians  who  inhabit  on  a  north  branch 
of  Sufquehannah  river.     Warriors  30. — Morse. 

SARACOLETS,  a  Negro  nation  occupying  the 
lands  fituated  between  the  rivers  of  Senegal  and  Gambia. 
They  are  a  laborious  people,  cultivate  their  lands  with 
care,  are  plentifully  fupplied  with  all  the  neceifaries  of 
life,  and  inhabit  handfome  and  well  built  villages  ;  their 
houfes,  of  a  circular  form,  are  for  the  rnoft  part  terra- 
ced ;  the  others  are  covered  with  reeds  as  at  Senegal  ; 
they  are  inclofed  with  a  mud  wall  a  foot  thick,  and 
the  villages  are  furrounded  with  one  of  ftone  and  earth 
of  double  that  folidity.  There  are  feveral  gates,  which 
are  guarded  at  night  for  fear  of  a  furprife.  This  na- 
tion is  remarkably  brave,  and  it  is  very  uncommon  to 
find  a  Saracclet  Have.  They  always  defend  themfelves 
with  advantage  againft  their  aiTailants.  Such  Saracolets 
as  are  expofed  to  iale  may  be  fafely  purchafed,  for  (ex- 
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cepting  when  they  are  at  war  with  the  P6ules)  none  Saramacha, 
are  to  be  met  with  but  fuch  as  have  been  condemned  II 
by  the  laws  for  fome  mifdemeanour  ;  in  fuch  cafe,  thefe  ^^^^. 
wretches  could  not  efcape  flavery  even  by  taking  re- 
fuge in  their  own  country  ;  for  they  would  be  reftored- 
to  their  mafters,  or  would  be  put  to  death,  if  the  con- 
voy fhould  have  failed.  The  religious  principles  of  this 
people  are  nearly  allied  to  Mahometanifm,  and  ftill 
mtire  to  natural  religion.  They  acknowledge  one  God, 
and  believe  that  thofe  who  Ileal,  or  are  guilty  of  any 
crime,  are  eternally  punifhed.  They  admit  a  plurality 
of  wives,  and  believe  their  fouls  to  be  immortal  like 
their  own.  They  think  lightly  of  adultery  ;  for  as  they 
allow  themfelves  feveral  wives,  they  are  notfo  unjuft  as 
to  punifh  women  who  diftribute  their  favours  among 
feveral  gallants ;  a  mutual  exchange  is  then  permitted, 
one  woman  may  be  bartered  for  another,  unlefs  fne  be 
free,  or  a  native  of  the  country.  In  this  laft  cafe,  the 
French  cuftom  prevails ;  it  is  winked  at,  although  the 
laws  are  particularly  fevere  againft  the  violation  of  the 
moft  facred  of  all  property.  This  nation  lies  near  that 
of  the  Poules.  (See  that  article,  Suppl.)  Its  extent 
up  the  country  is  unknown;  all  that  we  know  is,  that 
it  is  governed  by  four  powerful  princes,  all  bearing  ths 
name  of  Fouquet.  The  leaft  confiderable,  according 
to  the  teftimony  of  the  Saracolets,  is  that  of  Tnago,. 
who  can  atTemble  thirty  thoufand  horfe,  and  whofe  fub- 
jects  occupy  a  territory  two  hundred  leagues  in  extent, 
as  well  on  the  Senegal  as  on  the  track  that  reaches  be- 
yond the  Felon  ;  a  rock  which,  according  to  the  fame 
report,  forms  cataracts,  from  whence  proceed  the  Se- 
negal and  the  river  Gambia,  equally  confiderable. 

SARAMACHA,  a  river  in  the  Dutch  province  of 
Surrinam. — Morse. 

SARANAC,  a  river  of  New- York,  which  paiTes 
through  Plattfburg,  and  empties  into  Lake  Champlain 
from  the  weft.  It  has  been  explored  nearly  30  miles, 
and  there  found.equai  in  fize  to  the  mouth.  It  abounds 
with  falmon,  bafs,  pike,  pickerel,  trout,  &c.  At  the 
mouth  of  the  river,  filmon  are  found  in  fuch  plenty, 
that  it  is  ufual  to  take  400  or  500  a  day,  with  fpears,. 
and  fmall  fcoop-nets.  They  are  caught  from  May  till 
November. — ib. 

SARATOGA,  a  county  of  the  State  of  New-York, 
bounded  E.  and  N.  by  Hudfoii's  river,  which  fep'.rates 
it  from  ReniTelaer  and  Wafhington  counties,  and  fouth 
by  Mohawk  river.  It  has  been  eftablilhed  iinee  1790,, 
and  is  divided  into  8  townfhips,  viz.  Greenfield,  Balll- 
town,  Charlton,  Half  Moon,  Mikon,  Saratoga,  Gal- 
way,  and  Stillwater.  In  1796,  3,270  of  the  inhabi- 
tants were  qualified  electors. — ib. 

Saratoga,  or  Saraghtoga,  a  townfhip  cf  New-York, 
fituated  in  Saratoga  county,  on  the  W.   fide  of  Hud- 
fon's  river,  36  miles  N.  of  Albany.     It  ontains  few 
houfes  in  a  compact  (late.     In  1790,  when  it  belonged 
to  Albany  county,  it  contained  3,071  inhabitants;  and 
there  were  here  in   1796,    542  qualified  electors.     It 
will  ever  be  diftingnifhed  in  hiltory,  for  being  the  place' 
at  which  Gen.  Burgoyne  was  obliged  to  furrender  his, 
army,  in    1777.     This  town  is  alio  famous  for  its  me- 
dicinal waters,  called  the  Saratoga  Springs.      They  are 
10  miles  from  Ballftown,  in  a  (hallow  vale  or  marfli,. 
in  feveral  refpects  refembling  that  of  Ballftown.     Thefe 
waters  appear  to  have  received  as  ftrong,  if  not  ftronger, 
impregnation  of  the  fame  kind  of  ingredients  that  enter 
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thofe  of  Ballftown,  and  may  be  a  ftream  of  the  fame        SAUCON,   Upper  and  Lower,  townfhips  in  North-     Saueou, 

fountain  running  through  the  fame  kind  of  calcareous  ampton  county,  Pennfylvania. — ib.  || 

earth.     One  of  thefe  fprings  is  covered  over  by  a  natu-        SAUKIES,  or  Saikies,  an  Indian  tribe  refiding  at  v^^L 

ral  cretaceous,  or  rather  calcareous  pyramid,  about  five  Bay  Puan,  in  the  N.  W.  Territory,  near  the  Minoma- 

or  fix  feet  high.     This  hollow  pyramid,  or  cone,  has  nies.— ib. 

a  hole  in  the  top  about  fix  inches  over.     If  we  look        SAUNDERS  IJland,  in  the  S.  Atlantic  ocean,  one 

into  this  hole  we  fee  the  mineral  water  boiling  vehe-  of  the  fmall  iflands  which  furround  the  two  chief  of  the 

mently  like  a  pot  over  the  fire  ;  the  water  is  neverthe-  Falkland  Ifles. — ib. 

lefs  intenfely  cold,  and  is  faid  to  be,  in  every  refpeci,         Saunders  IJland,  in  South  Georgia,  and  in  the  S. 

fmarter  than  that  at  Ballftown.     The  calcareous  mat-  Atlantic  ocean,    is  about  13  leagues   north  of  Cape 

ter  extends  for  feveral  rods  from  the  bafis  of  this  py-  Montague.     S.  lat.  57  59,  W.  long.  26  54. — ib. 

ramid.     There  are  feveral  idle  ftories  related  of  this         Saunders  IJland,    or   Sir   Charles   Saunders'  IJland, 

fpring ;  one  is,  that  it  overflows  at  certain  ftages  of  called  by  the  natives   Tapoa?nanao,    in  the   S.  Pacific 

the  moon.     This  is  not  true.     As  this  is  found  to  be  Ocean,  is  reckoned  one  of  the  Society  Iflands.     When 

falfe,  they  tell  you  it  overflows  once  a  year;  but  this  Port  Royal  Bay  at  Otaheite,  is  S.  70  45  E.  diftant  61 

has  as  little  foundation  in  truth  as  the  other.     People  miles,  this  ifland  bears  S.  S.  W.     S.  lat.   17  28,  W. 

who  live  at  thefe  fprings  think  they  muft  relate  fome-  long.  151  4.     It  is  about  two  leagues  long. — ib. 

thing  marvellous  by  way  of  enhancing  the  value  of        SAURA  Lower  Town  is  fituated  on  the  fouth  fide 

the  waters,  and  reconciling  you  to  the  great  expenfe  of  Dan  river,  in  N.  Carolina.     It  was  formerly  the 

attending  thefe  vifits. — ib.  chief  town  of  the  Saura  Indians. — ib. 

SARECTO,  the  chief  town  of  Duplin  county,  N.        Saura   Upper  Town,  in  the  fame  State,  an  ancient 

Carolina,  fituated  on  the  N.  E.  branch  of  Cape  Fear  and  well  peopled  town  of  the  Saura  Indians  ;  fituated 

river,  which  affords  water  for  rafts  to  the  town.     It  in  Stokes  county  on  the  fouth  fide  of  Dan  river. — ib. 
contains  a  court-houfe,  gaol,  and  about  20  houfes.     It         SAUTEURS,  le  Morne  des,  or  Leaper's  Hill,  a  pre- 

is  130  miles  above  Wilmington,  to  the  north. — ib.  cipice  near  the  river  Sauteurs,  at  the  north  end  of  the 

SARENA,  on  the  coaft  of  Chili,  in  S.  America,  ifland  of  Grenada.     After  the  year  1650  the  French 

on  the  South  Pacific  Ocean.     S.  lat.  29  40,  W.  long,  gradually  exterminated  the  Charaibes ;  near  this  place 

71  15. — ib.  they  butchered  40  of  them  on  the  fpot ;  and  40  others, 

SARINH AYM,  a  river  on  the  fouth-eaft  coaft   of  who  had  efcaped  the  fword,  threw  themfelves  headlong 

Brazil ;  and  oppofite  to  the  ifland  of  Alexo,  which  is  into  the  fea  from  this  precipice,  and  miferably  perifhed. 

weft  of  Cape  St  Auguftine. — ib.  A  beautiful  young  girl,  of  12  or  13  years  of  age,  who 

SARMIENTO  Iflands,  Pedro  de,  in  the  South  Pa-  was  taken  alive,  became  the  object  of  difpute  between 

cific  Ocean,  are  thought  to  be  the  fame  as  the  Duke  of  two  of  the  French  officers,  each  claiming  her  as  a  law- 

Tork's  I/lands,  northward  of  the  weft  end  of  the  Straits  ful  prize,  when  a  third  of  thofe  white  favages  put  an 

of  Magellan.     They  lie  in  about  lat.  50  fouth,  and  are  end  to  the  conteft,  by  fhooting  the  girl  through  the 

about  80  in  number. — ib.  head. — ib. 

SARONILLA,  or  Serranella,  fhoals  off  the  ifland  SAVAGE,  a  fmall  river  of  Maryland,  which  runs 
of  Jamaica,  25  leagues  weft  of  Pedro  Shoals,  and  37  fomhward  through  Alleghany  county,  and  empties  in- 
well  of  Portland  Point.  The  middle  of  them  lie  in  to  the  Patowmac  weft  of  George's  Creek.  Its  mouth 
lat.  16  10  N.  and  long.  80  45  W. — ib.  is   21   miles  fouth-weft  of  Fort  Cumberland,   and  48 

SAROS,  in  chronology,  a  period  of  223  lunar  fouth-eaft  of  the  mouth  of  Cheat  river.  Boats  carry- 
months.  The  etymology  of  the  word  is  faid  to  be  ing  10  tons  can  reach  Alexandria  in  4  or  5  days,  but 
Chaldean,  fignifying  reftitution,  or  return  of  eclipfes  ;  will  take  double  the  time  to  return. — ib. 
that  is,  conjunctions  of  the  fun  and  moon  in  nearly  the  Savage  Creek,  a  fmall  bay  on  the  north-weft  coaft 
fame  place  of  the  ecliptic.  The  Saros  was  a  cycle  like  of  Newfoundland,  near  the  weftern  entrance  of  the 
to  that  of  Meto.  bay  of  Mouco,  and  20  leagues  N.  E.  of  Cape  Ferrol. 

SARRASIN,  or  Sarrazin,  in  fortification,  a  kind  — ib. 
of  port-cullis,  otherwife  called  a  herfe,  which  is  hung         Savage  Ifland,    in  the  S.  Pacific  Ocean,   is  about 

with  ropes  over  the  gate  of  a  town  or  fortrefs,  to  be  let  33  miles  in  circuit,  and  is  inhabited  by  favages.     It  is 

fall  in  cafe  of  a  furpriie.  overrun  with  bufhes,  and  has  no  port.     S.  lat.  19  2, 

SASKACHAWAN,  or  Sajkajloawcn,  a  river  of  N.  W.  long.  169  30. — ib. 
America,  which  runs  eaftward,  and  has  communica-        Savage  IJland,  Great,  in  Hudfon's  Straits.     N.  lat. 

tion,    by  fhort  portages,    with  Nelfon's  river,    which  62  25,  W.  long.  70.     High  water,  at  full  and  change, 

empties  into  Hudfon's  Bay. — Morse.  at  10  o'clock. — ib. 

SASSAFRAS,    a  fmall  navigable  river  of  Mary-         Savage  IJland,  Lower,  in  the  fame  ftraits,  has  high 

land,   which  rifes  in  Delaware  State,   and  runs  weft-  water  at  full  and  change  at  9  o'clock.     N.  lat.  61  48, 

ward  into  Chefapeak  Bay.     It  feparates  Kent  county  W.  long.  66  20. — ib. 

from  that  of  Cecil,  and  has  the  towns  of  Fredericktown,         Savage  Point,  Upper,  on  the  north  fide  of  Hudfon's 

Georgetown,  and  SafTafras  on  its  banks.     The  latter  is  Straits,  fouth-eaft  of  Cape  Charles,  and  the  north-weft 

5  miles  E.  by  N.  of  Georgetown,  and  about  3  fouth  point  of  an  inlet  up  into  the  land,  fo  as  to  form  the 

of  Warwick.— z'£.  ifland  of  Good  Fortune. — ib. 

SATILLA,  Great  and  Little,  two  rivers  of  Georgia,        Savage  Sound,  a  pafTage  in  the  north  part  of  the 

which  fall  into  the  ocean,  in  Camden  county,  between  Welcome  Sea,   in  Hudfon's  Bay,  into  Repulfe  Bay. 

the  Alatamaha  and  St  Mary's  rivers. — ib.  It  is  but  little  known. — ib. 

SAVAN- 
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Innah.  SAVANNAH,  a  bay  at  the  eaft  end  of  the  ifland 
V>—/  of  Antigua,  near  the  fouth-eaft  part  of  Green  Ifland, 
on  the  fouth  fide,  a  little  weftward  of  Indian  Creek. 
•— ib.  , 

Savannah  Channel,  towards  the  fouth-eaft  point  of 
the  fouth  fide  of  the  ifland  of  Jamaica  ;  a  fliort  way 
weft  of  Port  Morant  Harbour ;  between  them  is  Fifh- 
erman's  river. — ib. 

Savannah,  a  port  of  entry  and  poft-town  of  Geor- 
gia, and  formerly  the  metropolis  of  the  State  ;  fituated 
in  Chatham  county,  on  the  fouth  fide  of  the  river 
Savannah,  on  a  high  fandy  bluff,  17  miles  from  the 
ocean.  The  town  is  regularly  built,  in  the  form  of  a 
parallelogram,  and,  including  its  fuburbs,  contained, 
in  1787,  about  2,300  inhabitants,  of  whom  about  80 
or  90  are  Jews.  More  than  two-thirds  of  this  town 
was  confumed  by  fire  in  the  fall  of  1796.  The  exports 
for  one  year,  ending  the  30th  of  September  1794, 
amounted  to  the  value  of  263,830  dollars.  This  city 
was  bravely  defended  by  the  Britifh  general  Prevoit, 
againft  a  fuperior  force,  headed  by  Count  d'Eftaing 
and  Gen.  Lincoln.  The  allies  made  a  fatal  and  un- 
fuccefsful  attack  on  the  iSth  of  October,  1779,  when 
they  were  obliged  to  retreat,  after  having  from  1000 
to  1200  men  killed  and  wounded.  It  is  129  miles  N. 
by  E.  of  St  Mary's,  132  fouth-weft  by  fouth  from  Au- 
gufta,  and  925  in  a  like  direction  from  Philadelphia. 
N.  lat.  32  3,  W.  long.  8 1  24. — ib. 

Savannah  River  divides  the  State  of  Georgia  from 
that  of  S.  Carolina,  and  purfues  a  courfe  nearly  from 
north-weft  to  fouth-eaft.  It  is  formed  chiefly  of  two 
branches,  the  Tugelo  and  Keowear,  which  fpring  from 
the  mountains,  and  unite  under  the  name  of  Savannah, 
15  miles  north  weft  of  the  northern  boundary  of  Wilkes 
county.  It  is  navigable  for  large  velfels  17  miles  up 
to  Savannah,  and  for  boats  of  100  feet  keel  to  Augufta. 
After  riling  a  fall  juft  above  this  place,  it  is  palfable 
for  boats  to  the  mouth  of  Tugelo  river.  After  it  takes 
the  name  of  Savannah,  at  the  confluence  of  the  Tugelo 
and  Keowee,  it  receives  a  number  of  tributary  ftreams, 
from  the  Georgia  fide,  the  principal  of  which  is  Broad 
river.  Tybee  Bar,  at  the  entrance  of  Savannah  river, 
has  16  feet  water  at  half  tide.  Tybee  light-houfe  lies 
in  lat.  7,2  N.  and  long.  81  10  W.  and  from  thence  to 
Port  Royal  is  6  leagues  N.  E.  •£  E.  The  flood  in  this 
river  was  fo  great  in  Feb.  1796,  that  the  water  rofe 
35  feet  above  its  ordinary  level.  In  Augufta,  the 
ftreets  were  plied  by  boats  which  could  carry  15  tons. 
—ib. 

Savannah  River,  Little,  falls  into  the  gulf  of  Mex- 
ico, north-weft  of  St  Jofeph's  Bay. — ib. 

Savannah  la  Mar,  at  the  eaft  end  of  the  ifland  of 
St  Domingo,  is  a  fettlement  on  the  fouth  fide  of  the 
bay  of  Samana,  oppofite  the  city  of  Samana  on  the 
north  fide,  and  lies  between  the  Bay  of  Pearls,  (which 
is  an  excellent  port)  and  the  Point  of  Icaque.  It  has 
its  governor  and  rector,  and  is  fituated  at  the  end  of  a 
plain,  which  is  more  than  10  leagues  from  eaft  to  weft, 
and  4  wide  from  north  to  fouth.  The  city  of  Samana 
and  this  town  were  both  begun  in  1756,  and  together 
do  not  contain  more  than  500  fouls.  The  anchorage 
here  is  only  fit  for  fmall  velfels.  Shallows  and  break- 
ers render  the  navigation  very  dangerous  between  this 
and  the  point  of  Icaque,  44  leagues  diftant. — ib. 

Savannah  la  Mar,  on  the  fouth  fide  of  the  Ifland 
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of  Jamaica,  in  Cornwallis  county,  has  good  anchorage 
for  large  velfels.  It  was  almoft  entirely  deftroyed  by 
a  dreadful  hurricane  and  inundation  of  the  fea,  in 
1780.  It  is  now  partly  rebuilt,  and  may  contain  from 
60  to  70  houfes.  It  bears  from  Bluefield's  Point  W. 
by  N.  4r  N.  about  3  leagues.  N.  lat.  18  12,  W.  long. 
78  6.—ib. 

SAVERIO,  a  cape  or  point  on  the  N.  coaft  of  S. 
America,  on  that  part  called  the  Spanifli  Main.  Be- 
tween it  and  the  Ifland  Barbarata  is  the  opening  to  the 
ifland  of  Bonaire. — ib. 

SAVILLA,  St,  a  fmall  town  of  Georgia,  64  miles 
fouth  of  Savannah,  and  65  north  of  St  Mary's. — ib. 

SAVILLE  (Sir  Henry),  a  very  learned  Englifti- 
man,  the  fecond  fon  of  Henry  Saville,  Efq  ;  was  born 
at  Bradley,  near  Halifax,  in  Yorkfhire,  November  the 
30th,  1549.  He  was  entered  of  Merton  College,  Ox- 
ford, in  1561,  where  he  took  the  degrees  in  arts,  and 
was  chofen  fellow.  When  he  proceeded  mafter  of  arts 
in  1570,  he  read  for  that  degree  on  the  Almageft  of 
Ptolemy,  which  procuied  him  the  reputation  of  a  man 
eminently  fkilled  in  mathematics  and  the  Greek  lan- 
guage ;  in  the  former  of  which  he  voluntarily  read  a 
public  lecture  in  the  univerfity  for  fome  time. 

In  1578  he  travelled  into  France  and  other  countries; 
where,  diligently  improving  himfelf  in  all  ufeful  learn- 
ing, in  languages,  and  the  knowledge  of  the  world,  he 
became  a  molt  accomplifhed  gentleman.  At  his  return, 
he  was  made  tutor  in  the  Greek  tongue  to  Queen  Eli- 
zabeth, who  had  a  great  efteem  and  liking  for  him. 

In  1585  he  was  made  warden  of  Merton  College, 
which  he  governed  fix-and-thirty  years  with  great  ho- 
nour, and  improved  it  by  all  the  means  in  his  power. — . 
In  1596  he  was  chofen  provoft  of  Eton  College  ;  which 
he  filled  with  many  learned  men. — James  the  Firft, 
upon  his  acccflion  to  the  crown  of  England,  exprefled 
a  great  regard  for  him,  and  would  have  preferred  him 
either  in  church  or  ftate  ;  but  Saville  declined  it,  and 
only  accepted  the  ceremony  of  knighthood  from  the 
king  at  Windfor  in  1604.  His  only  fon  Henry  dying 
about  that  time,  he  thenceforth  devoted  his  fortune  to 
the  promoting  of  learning.  Among  oth'er  things,  in 
1619,  he  founded,  in  the  univerfity  of  Oxford,  two 
lectures,  or  profefforfhips,  one  in  geometry,  the  other 
in  aftronomy  ;  which  he  endowed  with  afalary  of  160I. 
a  year  each,  befides  a  legacy  of  600I.  to  purchafe  more 
lands  for  the  fame  ufe.  He  alfo  furnifhed  a  library 
with  mathematical  books,  near  the  mathematical  fchool, 
for  the  ufe  of  his  profeffors  ;  and  gave  tool,  to  the  ma- 
thematical cheft  of  his  own  appointing  ;  adding  after- 
wards a  legacy  of  40I.  a  year  to  the  fame  cheft,  to  the 
univerfity,  and  to  his  profeifors  jointly.  He  likewife 
gave  120I.  towards  the  new  building  of  the  fchools,  be- 
fide  feveral  rare  manufcripts  and  printed  books  to  the 
B  ;dleian  library  ;  and  a  good  quantity  of  Greek  types 
to  the  printing-prefs  at  Oxford.    - 

After  a  life  thus  fpent  in  the  encouragement  and 
promotion  of  fcience  and  literature  in  general,  he  died 
at  Eton  College  the  19th  of  February  1622,  in  the  73d 
year  of  his  age,  and  was  buried  in  the  chapel  there.  On 
this  occafion,  the '  univerfity  of  Oxford  paid  him  the 
greateft  honours,  by  having  a  public  fpeech  and  verfes 
made  in  his  praife,  which  were  publifhed  foon  after  in 
4to,  under  the  title  of  Ultima  Linea  Savilii. 

As  to  the  character  of  Saville,  the  higheft  enco- 
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miums  are  beftowed  on  him  by  all  the  learned  of  his 
time  ;  by  Cafaubon,  Mercerus,  Meibomius,  Jofeph  Sca- 
liger,  and  efpecially  the  learned  Bifhop  Montague  ; 
who,  in  his  Diatriba  upon  Selden's  Hiftory  of  Tythes, 
ftyles  him,  "  that  magazine  of  learning,  whofe  memory 
ihciU  be  honourable  amongft  not  only  the  learned,  but 
the  righteous  for  ever." 

Several  noble  inftances  of  his  munificence  to  the  re- 
public of  letters  have  already  been  mentioned;  in  the 
account  of  his  publications  many  more,  and  even  greater 
will  appear.     Thefe  are, 

i.  Four  Books  cf  the  Hiftories  of  Cornelius  Tacitus, 
and  the  Life  of  Agricola  ;  with  Notes  upon  them,  in 
folio,  dedicated  to  Qneen  Elizabeth,  1581. —  2.  A 
View  of  certain  Military  Matters,  or  Commentaries 
concerning  Roman  Warfare,  1598. — .3.  Rerum  Aiigli- 
carum  Scriptores  pojl  Beda?n,  &c.  1596  This  is  a  col- 
lecTion  of  the  belt  writers  of  our  Englifh  hiftory  ;  to 
which  he  added  chronological  tables  at  the  end,  from 
Julius  Csftr  to  William  the  Conqueror. — 4.  The 
Works  of  St  Chryfoftom,  in  Greek,  in  3  vols  folio, 
1 61 3.  This  is  a  very  fine  edition,  and  compofed  with 
great  cofl  and  labour.  In  the  preface  he  fays,  "  that 
having  himfelf  vifited,  about  12  years  before,  all  the 
public  and  private  libraries  in  Britain,  and  copied  out 
thence  whatever  he  thought  ufeful  to  this  delign,  he 
then  fent  fome  learned  men  into  France,  Germany, 
Italy,  and  the  Eaft,  to  tranfcribe  fuch  parts  as  he  had 
not  already,  and  to  collate  the  others  with  the  beft  ma- 
nufcripts."  At  the  fame  time,  he  makes  his  acknow- 
ledgments to  feveral  eminent  men  for  their  afliftance  ; 
as  Thuanus,  Velferus,  Schottus,  Cafaubon,  Ducsus, 
Gruter,  Hoefchelius,  &c.  In  the  8th  volume  are  in- 
ferted  Sir  Henry  Saville's  own  notes,  with  thofe  of 
ether  learned  men.  The  whole  charge  of  this  edition, 
including  the  feveral  fums  paid  to  learned  men,  at  home 
and  abroad,  employed  in  finding  out,  tranferibing,  and 
collating  the  beft  manufcripts,  is  faid  to  have  amounted 
to  no  lefs  than  8000I.  Several  editions  of  this  work 
were  afterwards  publifhed  at  Paris. — 5.  In  161 8  he 
published  a  Latin  work,  written  by  Thomas  Bradwar- 
din,  archbilhop  of  Canterbury,  againft  Pelagius,  entit- 
led, De  Cau/a  Dei  contra  Pelagium,  et  de  virtute  caufa- 
rum  ;  to  which  he  prefixed  the  life  of  Bradwardin. — 
6.  In  1621  he  publifhed  a  collection  of  his  own  Ma- 
thematical Lectures  on  Euclid's  Elements,  in  410. — 7. 
Oratio  coram  Elizabctha  Reg'ina  Oxonia  habita,  anno 
1592.  Printed  at  Oxford  in  1658,  in  4to. — 8.  He 
tranflated  into  Latin  King  James's  Apology  for  the 
Oath  of  Allegiance.  He  alfo  left  feveral  manufcripts 
behind  him,  written  by  order  of  King  James  ;  all  which 
are  in  the  Bodleian  library.  He  wrote  notes  likewife 
upon  the  margin  of  many  books  in  his  library,  particu- 
larly Eufeblus's  Ecclefiaftical  Hiftory  ;  which  were  af- 
terwards ufed  by  Valerius,  in  his  edition  of  that  work 
in  1659. — Four  of  his  letters  to  Camden  are  publifhed 
by  Smith,  among  Camden's  Letters,  1691,  4U). 

SAUSSURE  (Horace  Benedict  de)  was  born  at 
Geneva  in  1740.  His  father,  an  intelligent  farmer,  to 
whom  we  are  indebted  for  fome  memoirs  relating  to 
rural  economy,  refided  at  Conches,  a  place  fituated  on 
the  banks  of  the  Arve,  at  the  diftance  of  half  a  league 
from  Geneva  ;  and  this  country  life,  added  to  an  a&ive 
education,  expanded  no  doubt  in  young  De  SaufTure 
that  phyfical  ftrength  fo  neceffary  to  the  naturalift  who 
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devotes  himfelf  to  travel.  He  repaired  daily  to  town  Sauffure, 
to  enjoy  the  advantage  of  public  inftruclion  ;  and  as  he 
lived  at  the  bottom  of  Saleve,  a  mountain  which  he  has 
fince  rendered  celebrated,  he  amufed  himfelf  frequently 
with  afcending  its  fteep  and  rugged  fides.  Being  thus 
furrounded  by  the  phenomena  of  nature,  and  at  the 
fame  time  aided  by  ftudy,  he  conceived  a  tafte  for  na- 
tural hiftory,  and  avoided  the  error  both  of  the  learned, 
who  form  theories  without  having  been  out  of  their 
clofets,  and  of  thofe  farmers  who,  living  too  near  to 
Nature,  are  incapable  of  admiring  her  beauties. 

His  earlieft  paffion  was  botany  :  a  variegated  foil, 
abundant  in  plants  of  different  kinds,  invites  the  inhabi- 
tant of  the  banks  of  the  Leman  to  cultivate  that  agree- 
able fcience.  This  tafte  produced  an  intimacy  between 
De  SauiTure  and  the  great  Haller.  He  paid  him  a  vi- 
fit  in  the  year  1764,  during  his  retreat  to  Bex;  and 
he  relates  in  his  travels  how  much  he  admired  that  afto- 
nifhing  man,  who  excelled  in  every  part  of  the  natural 
fciences.  De  SaufTure  was  induced  alfo  to  ftudy  the 
vegetable  kingdom,  by  his  connection  with  Ch.  Bonnet, 
who  had  married  his  aunt,  and  who  foon  fet  a  juft  va- 
lue on  the  rifing  talents  of  his  nephew.  Bonnet  (See 
his  life  in  this  Suppl.)  was  then  employed  on  the  leaves 
of  plant?.  De  SauiTure  ftudied  thefe  organs  of  vege- 
tables alfo,  and  he  publifhed  the  refult  of  his  refearches, 
under  the  title  of  Obfervations  on  the  Bark  of  Leaves. 
This  fmall  work,  which  appeared  foon  after  the  year 
1760,  contains  new  obfervations  on  the  epidermis  of 
leaves,  and  in  particular  on  the  miliary  glands  by  which 
they  are  covered. 

About  that  period,  the  place  of  profeffor  of  philofo- 
phy  falling  vacant,  it  was  conferred  upon  De  SaufTure, 
who  was  then  only  twenty-one  years  of  age.  Expe- 
rience proves,  that  if  premature  rewards  extinguifh  the 
zeal  of  thofe  who  labour  merely  for  themfelves,  they, 
on  the  contrary,  ftrengthen  it  in  thofe  who  labour  only 
for  truth.  At  that  time  the  two  profeffors  of  philofo- 
phy  at  Geneva  taught  phyiics  and  logic  alternately. 
De  Sauffure  difchaiged  this  double  tafk  with  equal  fuc- 
cefs.  He  gave  to  his  courfe  of  logic  a  practical,  and, 
as  one  may  fay,  experimental  turn  ;  and  his  method  of 
teaching,  which  began  by  ftudying  the  fenfes  to  arrive 
at  the  general  laws  of  theunderftanding,  announced  al- 
ready an  able  obferver  of  nature. 

Phyfics,  however,  were  the  part  for  which  he  had 
the  greateft  tafte,  and  which  conducted  him  to  the 
ftudy  of  chemiftry  and  mineralogy.  He  then  began 
his  travels  through  the  mountains  ;  not  now  to  examine 
their  vegetable  productions,  but  to  ftudy  the  mountains 
themfelves,  either  in  the  ftones  of  which  they  are  com- 
pofed, or  the  difpofition  of  their  maffes.  Geology,  a 
fcience  which  was  then  fcarcely  in  exiftence,  added 
charms  to  his  numerous  excurfions  through  the  Alps ; 
and  it  was  then  that  the  talents  of  the  great  philofo- 
pher  were  really  difplayed.  During  the  firft  fifteen  or 
twenty  years  of  his  profefforfhip,  he  employed  himfelf 
by  turns  in  difcharging  the  duties  of  his  office,  and  in 
traverfing  the  different  mountains  in  the  neighbourhood 
of  Geneva.  He  even  extended  his  excurfions  on  one 
fide  as  far  as  the  banks  of  the  Rhine,  and  on  the  other 
to  Piedmont.  At  the  fame  time  he  undertook  a  jour- 
ney to  Auvergne  to  examine  there  the  extinguifhed 
volcanoes,  and  another  to  Paris,  England,  and  Holland. 
After  that  he  vifited  Italy,  and  even  Sicily.    Thefe 

were 


SAU  [131]  SAU 

were  not  mere  journeys  for  the  purpofe  of  reaching  any  daughter  to  the  charms  of  her  Tex  unites  an  extenfive    Sauffure. 

particular  place  ;  he  undertook  them  only  with  a  view  knowledge  of  the  natural  fciences  ;  and  his  eldeft  fon  ^*<* 

of  ftudying  nature  ;  never  travelled  but  furrounded  by  has  already  made  himfelf  known  by  his   phyfical  and 

every  infhument  that  could  be  of  ufe  to  him,  and  never  chemical  labours. 

fet  out  until  he  had  drawn  up  a  plan  of  the  experiments        The  fecond  volume  of  his  Travels  was  publifhed  in 

and  obfervations  he  intended  to  make.     He  often  fays  1786.     It  contains  a  description  of  the  Alps  around 

in  his  works  that  he  had  found  this  method  exceedingly  Mont  Blanc,  which  the  author  confiders  as  a  mineralo- 

ufeful.  gift>  a  geologift,  and   a   philofopher.     Ke  gives  alfo 

In  the  year  1779  he  publifhed  the  firft  volume  of  his  Some  interesting  experiments  on  eledtricity,  and  a  de- 
Travels  through  the  Alps  ;  which  contains  a  minute  fcripfion  of  his  electrometer,  one  of  the  raoft  perfect 
defcription  of  the  environs  of  Geneva,  and  an  excurfion  that  we  have.  We  are  indebted  to  him  alfo  for  feveral 
as  far  as  Chamouni,  a  village  at  the  bottom  of  Mont  inftruments  of  meafurement,  fuch  as  his  cyanometer,  de- 
Bianc.  Philofophers  will  read  there  with  pleafure  the  ftined  to  meafure  the  degree  of  the  bluenefs  of  the  hea- 
defcription  of  his  Magnetometer.  The  more  he  exa-  vens,  which  varies  according  to  the  elevation  of  the  ob- 
mined  mountains,  the  more  was  he  fenfible  of  the  im-  ferver  ;  his  diaphanometer  (See  Photometer,  in  this 
portance  of  mineralogy.  To  ftudy  it  with  advantage,  SuppL),  and  his  anemometer,  which,  by  means  of  a  kind 
he  learned  the  German  language  ;  and  it  may  be  feen,  of  balance,  meafures  the  force  of  the  wind, 
in  the  laft  volumes  of  his  Travels,  how  much  new  mi-  Some  years  after  the  publication  of  the  fecond  vo- 
neralogical  knowledge  he  had  acquired.  lume  of  his  Travels,  De  Sauffure  was  admitted  as  afo- 

Amidft  his  numerous  excurfions  through  the  Alps,  reign  affociate  of  the  Academy  of  Sciences  of  Paris  ; 

and  at  the  time  of  the  political  troubles  of  Geneva  in  and  Geneva  could  then  boaft  of  having  two  of  its  citi- 

1782,  he  found  means  to  make  his  beautiful   experi-  zer.s  in  that  clafs,  which  conlifted  only  of  feven  mem- 

ments  on  hygrometry,  which  he  publifhedin  1783,  un-  bers.    D;  Sauffure  not  only  did  honour  to  his  country; 

der  the  title  of  EJj'ays  on  Hygrometry.      This  work,  the  he  loved  and  ferved  it.      He  was   the  founder  of  the 

beft   that    ever  came  from  his    pen,  eftablifhed  fully  Society  of  Arts,  to  which  Geneva  is  indebted  for  the 

his  reputation  as  a  philofopher.     We  are   indebted   to  high  flate  of  profperity  it  has  attained  within  the  lad 

him  alfo  for  the  invention  of  a  new  hygrometer.  Deluc  thirty  years.     He  prefided  over  that  fociety  till  the  laft 

had  already  invented  his  whalebone  hygrometer;  and  moment  of  his  life;  and  one  of  his  fondeft  wifhes  was  the 

on  that  account  there  arofe  between  him  and  De  Sauf-  prefervation  of  this  ufeful  eftablifhment. 
fure  a  fort  of  conteft,  which  degenerated  into  a  pretty         In  confeqnence  of  M.  de  Sauffure's  fatiguing  labours 

violent  difpute.  in  the  Council  of  Two  Hundred,  of  which  he  was  a 

In  the   year  1786  De  Sauffure  refigned  the  profef-  member,  and  afterwards  in  the  National  Affembiy,  his 

for's  chair,  which  he  had  filled  for  about  twenty-five  health  began  to  be  deranged,  and  in  1794  he  was  al- 

years,  to  his  pupil  and  fellow-labourer  Picter,  who  dif-  moft  deprived  of  the  total  ufe  of  his  limbs  by  a  ftroke 

charged  with  reputation  the  duties  of  an  office  render-  of  the  palfy.  However  painful  his  condition  then  might 

ed  more   difficult  by  Succeeding  fo   eminent   a  philo-  be,  his  mind  (till  preferved  its  activity ;  and  after  that 

fopher.  accident  he  revifed  the  two  laft  volumes  of  his  Travels, 

When  De  Sauffure  was  invited  by  the  ftate  to   take  which  appeared  in  1796.     They  contain  an  account  of 

a  fhare  in  the  public  education,  he  made  it  one  of  the  his  excurfions  to  the  mountains  of  Piedmont  and  Swif- 

fubjects  of  his  meditations,  and  prefented  the  plan  of  a  ferland,  and  in  particular  of  his  journey  to  the  fummit 

reform  in  the  education  of  Geneva  ;  the  tendency  of  of  Mont  Blanc.     Thefe  volumes,  inftead  of  exhibiting 

which  was,  to  make  young  people  early  acquainted  with  any  marks  of  his  malady,  prefent  an  enormous  mafs  of 

the  natural  fciences  and  mathematics.    He  even  wifhed  new  facts  and  obfervations  of  the  utmoft  importance  to 

that  their  phyfical  education  fhould  not  be  neglected,  phyfics. 

and  with  that  view  propofed  gymnaftic  exercifes.  This  He  rendered  alfo  an  important  fervice  to  that  fcience 
plan,  which  excited  much  attention  in  a  city  where  by  publifhing  the  Agenda,  which  terminate  his  fourth 
every  one  is  convinced  of  the  importance  of  education,  volume,  and  in  which  that  great  man,  Surviving  himfelf, 
found  admirers  and  partifans ;  but  the  poverty  of  its  pe-  conducts  the  young  naturalift  through  the  middle  of 
cuniary  refources  was  an  obftacle  to  every  important  mountains,  and  teaches  him  the  method  of  obferving 
innovation.  It  was  befides  feared  that,  by  altering  efta-  them  with  advantage.  Thefe  Agenda  are  a  proof  of 
blifhed  forms,  they  might  lofe  the  fubftance,  and  that  his  genius,  and  of  the  ftrength  of  mind  which  he  re- 
things  might  be  changed  for  the  worfe.  The  Gene-  tained  amidft  his  fofferings.  It  was  alfo  during  his 
veie  were  attached  to  their  old  fyftem  of  education  ;  illnefs  that  he  directed  the  experiments  made  on  the 
and  they  had  reafon  to  be  fo,  becaufe  it  had  not  only  height  of  the  bed  of  the  Arve,  and  that  he  publifhed  Ob- 
proved  the  means  of  diffufing  knowledge  generally  fervations  on  the  Fufibility  of  Stones  by  the  Blow-pipe, 
amongft  them,  but  had  called  forth  the  talents  of  feveral  which  were  inferted  in  the  Journal  de  Phyfique. 
eminent  mathematicians  (a)  and  philofophers  (b).  Having  gone  for  the  fake  of  his  health  to  the  baths 

But    De  Sauffure's  attention  was  not   confined  to  of  Plombiers,  he  fcill  obferved  the  mountains  at  a  di- 

public  education  alone.     He  fuperintended  himfelf  the  fiance,  and  caufed  to  be  brought  to  him  fpecimens  of 

education  of  his  two  fons  and  a  daughter,  who  have  the  ftrata  which  he  perceived  in  the  fteepeft  rocks.  He 

fhewn  themfelves  worthy  of  fuch  an  inftructor.     His  had  announced  that  he  would  conclude  his  travels  with 

R  2  fome 

(a)  Abauzit,  Cramer,  Lhuilier,  J.  Trembley,  &c. 

(b)  Jalabert,  A.  Trembley,  Bonnet,  Lefage,  Deluc,  Senebier,  Prevoft,  Piclet,  and  De  Sauffure  himfelf. 
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fome  ideas  on  the  primitive  ftate  of  the  earth;  but  the  Scales,  in  mathematics,  fee  Scales  (Encycl ),  and 

more  he  acquired  new  facts,  and  the  more  he  meditated  likewife  Logarithmic  Lines,  under  which  title  are  men- 

on  the  fubject,  the  more  uncertain  did  his  opinions  be-  tioned  fome  improvements  by  MrNicholfon  on  Gunter's 

come  in  regard  to  thofe  grand  revolutions  which  pre-  fcale.  Thefe  improvements  are  valuable;  and  the  reader 

ceded  the  prefent  epoch.     In  general  he  was  a  Neptu-  will  find  a  fuller  account  of  them  in  the  firft  volume  of 

nian  ;  that  is  to  fay,  afcribed  all  the  revolutions  of  our  the  author's  Philofophical  Journal* 

globe  to  water.     He  admitted   the  poffibility  of  the  SCANTLING,  a  meafure,  fize,  or   ftandard,  by 

mountains  having  been  thrown  up  by  elaftic  fluids  dif-  which  the  dimenfions,  &c.  of  things  are  to  be  determi- 

engaged  from  the  cavities  of  the  earth.  ned.  The  term  is  particularly  applied  to  the  dimenfions 

Though  the  ftate  of  his  health  began  gradually  to  of  any  piece  of  timber,  with  regard  to  its  breadth  and 

become  worfe,  he  ftill  entertained  hopes  of  recovery  ;  thicknefs. 

and  the  French  government  having  appointed  him  pro-  SCAPEMENT,  in  clock-work,  a  general  term  for 

feffor  of  philofophy  at  the  Special  School  of  Paris,  he  the  manner  of  communicating  the  impulfe  of  the  wheels 

did  not  defpair  of  being  one  day  able  to  fill  that  office  :  to  the  pendulum.     The  ordinary  fcapements  confift  of 

but  his  flrength  was  exhaufted,  a  general  langour  fuc-  the  fwing-wheel  and  pallets  only  ;  but  modern  improve- 

ceeded  the  vigour  he  had  always  enjoyed,  his  flow  and  ments  have  added    other  levers  or  detents,  chiefly  for 

embarraffed  pronunciation  no  longer  correfponded  with  the  purpofes  of  diminiihing   friction,  or   for  detaching 

the  vivacity  of  his  mind,  and  formed  a  melancholy  con-  the  pendulum  from  the  preffure  of  the  wheels  during 

traft  with  the  pleafantnefs  by  which  he  had  been  for-  part  of  the  time  of  its  vibration.     See  Watch  Making, 


merly  diftinguiihed.  It  was  a  painful  fpectacle  to  fee 
this  great  man  reduced  thus  to  imbecility  at  an  age 
when  meditation  is  beneficial,  and  when  he  might  have 
enjoyed  the  fiuits  of  his  reputation  and  labours.. 

In  vain  did  he  try,  for  the  re-eflablilliment  of  his 
health,  all  the  remedies  which  medicine,  enlightened  by 
the  phyfical  fciences,  could  afford — all   affiftance  was 


in  this  Suppl. 

SCARBOROUGH,  a  townfhip  of  the  Diftrict  of 
Maine,  fituated  in  Cumberland  county,  on  the  fea 
coaft,  between  Pepperelborough  and  Cape  Elizabeth. 
It  was  incorporated  in  1658;  contains  2,235  inhabi- 
tants; and  lies  113  miles  northerly  of  Bofton. — Morse. 

Scarborough    Cove,   in  the  harbour  of  Chebudto, 


ufeiefs.     The  vital   power   quitted  him  with  flow  and  on  the  fouthern  coaft  of  Nova-Scotia,  is  on  the  middle 
painful  fteps.    Towards  the  beginning  of  autumn  1798  of  the  weft  fide  of  Cornwallis  Ifland.     It  is  5  or  6  fur- 
bis  decay  became  more  vifible,  his  mind  loft  all  its  acti-  longs  broad,  and  nearly  the  fame  in  depth. — ib. 
vity,  and  on  the  22d  of  March  1799  he  terminated  his        Scarborough,  a  town  and  fort  in  the  ifland  of  To- 
brilliant  career,  at  the  age  of  59,  lamented  by  a  family  bago,  in  the  W.  Indies. — ib. 

to  whom  he  was  dear — by  a  country  to  which  he  had         SCARFING,  a  term  in  carpentry;  by  which  is  meant 

done  honour — and  by  Europe,  the  knowledge  of  which  the  joining  of  two  beams  of  wood  together  to  increafe 

lie  had  extended.  the  length  :  the  beams  in  the  joint  are  indented  into  one 

SAVOY,    a  new  townfhip,    in   Berkfhire    county,  another,  as  in  figures  19,  24,  and  25,  Plate  X.  Supple- 

Maffachufetts,  incorporated  in  1797. — Morse.  ment. 


SAWYER'S  Ferry,  a  fmall  port-town  of  N.  Caro- 
lina, 14  miles  from  Nixonton,  10  from  Indiantown, 
and  482  from  Philadelphia. — ib. 


Sawder's, 


SCARLET,  a  beautiful  bright  red  colour  given  to 
cloth,  either  by  a  preparation  of  kermes  (See  that  ar- 
ticle in  Suppl.),  or  more  completely  by  the  American 
or  Afferadores,  IJland,  on  the  weft  coaft    cochineal.    Profeffor  Beckmann,  in  the  fecond  volume 
of  Mexico  ;  is  of  imall  fize,  and  has  on  its  fouth-eaft    of  his  Hiftory  of  Inventions,  feems  to  have  eftablifhed 
fide  a  fmall  creek  of  its  name,  which  boats  can  only    the  following  conclufions : 

enter  at  high  water.  It  is  12  miles  from  the  Bar  of  ijl,  Scarlet,  or  the  kermes-dye,  was  known  in  the 
Realejo.— Ib.  Eaft  in  the  earlieft  ages,  before  Mofes,  and  was  a  dif- 

SAXAPAHAW,  the  upper  part  of  the  north-weft  covery  of  the  Phoenicians  in  Paleftine,  but  certainly  not 
branch  of  Cape  Fear  river,  in  N.  Carolina.  It  is  of  the  fmall  wandering  Hebrew  tribes.  2d,  Tola  was 
formed  by  Aramanche  and  Deep  rivers,  and  it  is  faid  the  ancient  Phoenician  name  ufed  by  the  Hebrews,  and 
may  be  made  navigable  for  boats  about  50  miles, — ib.    even  by  the  Syrians  ;  for  it  is  employed  by  the  Syrian 

SAXEGOTHA,  a  village  or  fettlement  in  S.  Caro-  ttanflator,  Ifaiah,  chap.  1.  ver.  18.  Among  the  Jews, 
lina,  on  the  fouthern  bank  of  Congaree  river;  about  after  their  captivity,  the  Aramaean  word  zehor't  was 
48  miles  north-wefterly  of  Augufta,  in  Georgia. — ib.      more  common.     3^,  This  dye  was  known  alfo  to  the 

SAXTON's  River,  in  Vermont,  empties  into  the  Egyptians  in  the  time  of  Moles ;  for  the  ifraelitesmuft 
Cosnecticut  at  Weftminfter. — ib.  have  carried  it  along  with  them  from  Egypt.    4^,  The 

SAYBROOK,  a  poft-town  of  Connecticut,  Middle-  Arabs  received  the  name  kermes,  with  the  dye,  from 
fex  county,  on  the  weft  fide  of  Connecticut  river,  acrofs  Armenia  and  Perfia,  where  it  was  indigenous,  and  had 
which  is  a  ferry,  on  the  road  leading  to  New-London,  been  long  known;  and  that  name  banifhed  the  old  name 
It  is  36  miles  eaft  of  New-Haven,  18  weft  of  New-  in  the  Eaft,  as  the  name  fcarlet  has  in  the  Weft.  For 
London,  and  219  north-eaft  of  Philadelphia.  This  is  the  firft  part  of  this  affertion  we  muft  believe  the  Arabs, 
the  molt  ancient  town  in  the  State,  having  been  fettled  $th,  Kermes  were  perhaps  not  known  in  Arabia  ;  at 
by  Mr  Fenwick  in  1634,  who  gave  it  its  prefent  name  leaft  they  were  not  indigenous,  as  the  Arabs  appear  to 
in  honour  of  Lord  Say  and  Seal  and  Lord  Brook. — ib.    have  had  no  name  for  them.     6th,  Kermes  fignifies  al- 

SCALE,  in  architecture  and  geography,  a  line  di-  ways  red  dye  ;  and  when  pronounced  fhort,  it  becomes 
vided  into  equal  parts,  placed  at  the  bottom  of  a  map    deep  red. 

or  draught  to  ferve  as  a  common  meafuie  to  all  the  Concerning  the  origin  of  the  name  fcarlet,  which  was 
parts  of  the  building,  or  all  the  diftances  and  places  of  in  ufe  fo  early  as  the  nth  century,  our  author  has 
the  map.  many  conjectures,  which  we  need  not  tranferibe,  as  he 

feems 
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j:t.     feems  not  quite  fatisfied  with  any  of  them  himfelf.  The 

K*^  following  reflections  upon  the  comparative  excellence  of 

the  ancient  and  modern  fcarlet,  together  with  the  pro- 

grefs  of  the  art  of  dying  that  colour,  are   worthy   of 

notice  : 

"  Of  the  preparation  and  goodnefs  of  the  ancient 
fcarlet  we  certainly  know  nothing  :  but  as  we  find  in 
many  old  pieces  of  taped ry  of  the  nth  century,  and 
perhaps  earlier,  a  red  which  has  continued  remarkably 
beautiful  even  to  the  prefect  time,  it  cannot  at  any  rate 
be  denied,  that  our  anceftors  extolled  their  fcarlet  not 
without  reafon.  We  can,  however,  venture  to  aflert, 
that  the  fcarlet  prepared  at  prefent  is  far  fuperior, 
owing  principally  to  the  effects   of  a  folution  of  tin. 

This  invention  may  be  reckoned  amongft  the  moft 

important  improvements  of  the  art  of  dyeing,  and  de- 
ferves  a  particular  relation. 

"  The  tincture  of  cochineal  alone  yields  a  purple  co- 
lour, not  very  pleafant,  which  may  be  heightened  to 
the  moft  beautiful  fcarlet  by  a  folution  of  tin  in  aqua- 
regia  (nitro  muriatic  acid).  This  difcovery  was  made 
as  follows:  Cornelius  Drebbel,  who  was  born  at  Alk- 
maar,  and  died  at  London  in  1634,  having  placed  in 
his  window  an  extract  of  cochineal,  made  with  boiling 
water,  for  the  purpofe  of  filling  a  thermometer,  fome 
aqua-regia  dropped  into  it  from  a  phial,  broken  by  ac- 
cident, which  flood  above  it,  and  converted  the  purple 
dye  into  a  moft  beautiful  dark  red.  After  fome  con- 
jectures and  experiments,  he  difcovered  that  the  tin  by 
which  the  window-frame  was  divided  into  fquares  had 
been  diffolved  by  the  aqua  regia,  and  was  the  caufe  of 
this  change.  He  communicated  his  obfervations  to 
Kuffelar,  that  excellent  dyer  at  Leyden,  who  was  af- 
terwards his  fon-in-law.  The  latter  brought  the  dif- 
covery to  perfection,  and  employed  it  fome  years  alone 
in  his  dye  houfe,  which  gave  rife  to  the  name  of  Kuf- 
felar's  colour.  In  the  courfe  of  time  the  fecret  became 
known  to  an  inhabitant  of  Menin,  called  Gulich,  and 
alfo  to  another  perfon  of  the  name  of  Van  der  Vecht, 
who  taught  it  to  the  brothers  Gobelins  in  France. 
Giles  Gobelin,  a  dyer  at  Paris,  in  the  time  of  Francis  I. 
had  found  out  an  improvement  of  the  then  ufual 
fcarlet  dye  ;  and  as  he  had  remarked  that  the  wrater  of 
the  rivulet  Bievre,  in  the  fuburbs  St  Marceau,  was  ex- 
cellent for  his  art,  he  erected  on  it  a  large  dye  houfe  ; 
which,  out  of  ridicule,  was  called  Folie  Gobelins,  Gobe- 
lin's Folly.  About  this  period,  a  Flemifh  painter, 
whom  fome  name  Peter  Koek,  and  others  Kloek,  and 
who  had  travelled  a  long  time  in  the  Eaft,  eftablifhed, 
and  continued  to  his  death  in  1650,  a  manufactory  for 
dyeing  fcarlet  cloth  by  an  improved  method.  Through 
the  means  of  Colbert,  one  of  the  Gobelins  learned  the 
procefs  ufed  for  preparing  the  German  fcarlet  dye  from 
one  Gluck,  whom  fome  confider  as  the  above-mention- 
ed Gulich,  and  others  as  Kloek;  and  the  Parifian  fcar- 
let dye  foon  rofe  into  fo  great  repute,  that  the  po- 
pulace imagined  that  Gobelin  had  acquired  his  art  from 
the  devil.  It  is  well  known  that  Louis  XIV.  by  the 
advice  of  Colbert,  purchafed  Gobelin's  building  from 
his  fucceffors  in  the  year  1667,  and  transformed  it  into 
a  palace,  to  which  he  gave  the  name  of  Hotel  royal  des 
Gobelins,  and  which  he  affigned  for  the  ufe  of  firft-rate 
artifts,  particularly  painters,  jewellers,  weavers  of  tapef- 
try,  and  others.  After  that  time  the  rivulet  was  no 
longer  called  Bievrgj  but  Gobelins.     About  the  year 
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1643,  a  Fleming,  named  Kepler,  eftablifhed  the  firft 
dye-houfe  for  fcarlet  in  England,  at  the  village  of  Bow, 
not  far  from  London  ;  and  on  that  account  the  colour 
was  called,  at  firft,  by  the  Englifh,  the  Botv  dye.  In 
the  year  1667,  another  Fleming,  named  Brewer,  invi- 
ted to  England  by  King  Charles  II.  with  the  promiie 
of  a  large  falary,  brought  this  art  there  to  great  per- 
fection." 

SCARSDALE,  a  townfhip  in  Weft-Chefter  county, 
New-York,  bounded  wefterly  by  Bronx  river,  and 
foutherly  by  the  town  of  Eaft-Chefter.  It  contains 
281  inhabitants,  of  whom  33  are  electors. — Morse. 

SCATARI,  a  fmall  uninhabited  ifland  on  the  eaft- 
ern  coaft  of  Cape  Breton  Ifland.  It  is  about  6  miles 
long  and  2  broad.  It  ferves  as  a  fhelter  to  a  bay  from 
the  eaft  and  fouth  which  lies  fouthward  of  Miray  Bay, 
called  Menadou,  or  Panadou  Bay.  N.  lat.  46  3,  W. 
long.  59  35.  It  was  formerly  called  Little  Cape  Bre- 
ton. — ib. 

SCAUYACE,  a  river  of  New- York,  which  iffues 
from  the  north-eaft  corner  of  Seneca  Lake,  and  fepa- 
rating  the  townfhip  of  Romulus  from  that  of  Junius, 
on  the  north,  empties  into  Cayuga  Lake. — ib. 

SCHACTEKOKE,  or  Scagbtikoke,  a  townfhip  of 
New-York,  in  Renffelaer  county,  lies  north  of  the 
townfhip  of  Renffelaerwick,  on  Hudfon's  river.  In 
1796,  275  of  the  inhabitants  were  electors. — ib. 

SCHACADERO,  a  fmall  village  on  the  Idhmus 
of  Darien  ;  on  the  eaft  fide  of  the  mouth  of  the  river 
of  Santa  Maria,  on  a  rifing  ground,  open  to  the  gulph 
of  St  Michael.  It  has  a  fine  rivulet  of  frefh  water, 
and  ferves  as  a  place  of  refrefhment  to  the  miners. 
The  frefh  breezes  from  the  fea  render  it  very  healthy. 
N.  lat.  7  50,  W.  long.  82  5. — ib. 

SCHEME,  a  draught  or  reprefentation  of  any  geo- 
metrical or  aftronomical  figure,  or  problem,  by  lines 
fenfible  to  the  eye ;  or  of  the  celeftial  bodies  in  their 
proper  places  for  any  moment ;  other  wife  called  a  dia- 
gram. 

SCHLOSSER  Fort  or  Slujher,  in  the  ftate  of  New- 
York,  is  fituated  on  the  eaftern  fide  of  Niagara  river, 
near  the  celebrated  falls,  on  the  north  bank  of  a  bend 
of  the  river,  and  oppofite  to  the  north-weft  end  of  Navy 
Ifland. — Morse. 

SCHODACK,  or  Shudack,  a  townfhip  in  Renffelaer 
county,  New- York,  taken  from  Renffelaerwick  town- 
fhip, and  incorporated  in  1795.  ^  IS  x4  miles  E.  of 
Albany;  and,  in  1796,  there  were  377  of  its  inhabit- 
ants electors. — ib. 

SCHOEN-BRUNN,  or  the  Beautiful  Spring,  one  of 
the  eafternmoft  fettlements  of  the  Moravians  on  Mufk- 
ingum  river.  This  fettlement  of  Chriftian  Indians  was 
eftablifhed  in  1772,  on  a  tract  of  land  granted  by  the 
Delaware  tribe.  In  1775,  the  chapel,  which  could 
contain  500  people  was  found  too  fmall  for  the  hearers, 
who  came  in  great  numbers.  It  was  fituated  about 
30  miles  from  Gekelmuckpechuenk,  70  from  Lake 
Erie,  and  75  weft  from  Friedenftadt.  It  had  a  good 
fpring  ;  a  fmall  lake ;  good  planting  grounds  ;  much 
game  ;  and  every  o.ther  convenience  for  the  fupport  of 
an  Indian  colony.  It  appears  that  a  large  fortified  In- 
dian town  formerly  ftood  here  ;  fome  ramparts  and  the 
ruins  of  three  Indian  forts  being  ftill  vifible.  The  De- 
lawares  granted  to  the  Chriftian  Indians  all  the  tract 
from  the  entrance  of  Gekelmuckpechuenk  Creek  into 
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the  Mufkingum,  to  Tufcarawi.  This  thriving  fettlement 
was  deltroyed  in  1782,  when  the  Huron  Indians  car- 
ried the  inhabitants  to  Sandufky ;  and  when  thefe 
peaceable  Indians  were  permitted  to  return  to  reap  their 
harveft,  they  were  cruelly  butchered  by  the  American 
fettlers,  while  praifing  God  and  forgiving  their  enemies. 


] 
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Philadelphia.     Little  Schuylkill  River  falls  into  this  river  Sciagraphy 
from  the  north,  at  Reading.     On  the  head-waters  of        || 
Schuylkill  are  quantities  of  coal. — ib.  Scituate. 

SCIAGRAPHY,  or  Sciography,  the  profile  or  ver- 
tical fedlion  of  a  building  ;  ufed  to  fhew  the  infide  of  it. 

Sciagraphy,  in  aftronomy,  &c.  is  a  term  ufed  by 


Congrefs  granted  4,000  acres  of  land  here  to  the  fociety  fome  authors  for  the  art  of  finding  the  hour  of  the  day 

of  the  United  Brethren  for  the  purpofe  of  propagating  or  night,  by  the  fhadow  of  the  fun,  moon,  ftars,  &c. 
the  gofpel,  on  Sept.  3,   1788. — ib.  SCIOPTIC,  or  Scioptric  Ball,  a  fphere  or  globe  of 

SCHOHARIE,  a  county  of  New- York,  taken  from  wood,  with  a  circular  hole  or  perforation,  where  a  lens 

thofe  of  Albany  and  Otfego,  and  incorporated  in  1795.  is  placed.    Iris  fo  fitted,  that,  like  the  eye  of  an  animal 

The  land  is  variegated  with  hills  ;  is  in  general  fertile  it  may  be  turned  round  every  way,  to  be  ufed  in  making 

and  well  watered  by  Schoharie,  Cobus  Kill,  and  feve-  experiments  of  the  darkened  room 


ral  other  ftreams.  The  county  is  bounded  north 
Montgomery,  fouth  by  Ulfter,  eaft  by  Albany,  and 
well  by  Otfego.  By  a  law  paffed  17th  March,  1797, 
this  county  was  divided  into  the  fix  following  towns, 
viz.  Schoharie,  Middleberg,  Blenheim,  Briftol,  Coble- 
fkill,  and  Sharon. — ib. 

Schoharie,  the  principal  town  in  the  above  coun- 
ty, is  on  Schoharie  Creek  or  river,  and  is  one  of 
the  wealthieft  inland  farming  towns  in  the  State.  The 
inhabitants  are  Dutch,  and,  before  its  diviiion  in  1797 
were  2,073  m  number.     It  is  between  30  and  40  miles    Prodigious  extenftons  of  territory  are  here  connected'  • 


SCIOTA  River,  which  falls  into  the  Ohio  in  the 
territory  of  the  United  States  N.  W.  of  the  Ohio,  is 
larger  than  either  the  Mufkingum  or  Hockhocking, 
and  opens  a  more  extenfive  navigation.  It  is  pafTable 
for  large  barges  for  200  miles,  with  a  portage  of  only 
4  miles  to  the  Sandufky,  a  boatable  water  which  falls 
into  Lake  Erie.  Through  the  Sandufky  and  Sciota 
lies  the  moft  common  pafs  from  Canada  to  the  Ohio 
and  Miffiflippi  ;  one  of  the  molt  extenfive  and  ufeful 
communications  that  are  to  be  found  in  any  country. 


eaftward  of  Albany. — ib 

Schoharie  River  runs  a  northerly  courfe  of  about 
80  miles  from  the  Kaats  Kill  Mountains,  and  empties 
into  Mohawk  river  at  Fort-Hunter.  The  weftern 
branch  of  this  river  is  called  Cobus  Kill.  On  the  E. 
fide  of  Cobus  is  the  fettlement  of  its  name.  The  towns 
and  fettlements  on  Schoharie  were,  in  1796,  as  you 
proceed  from  S.  to  N.  Batavia,  Fountain's-Town, 
Schoharie,  Smith's-Town,  and  Fox-Town. — ib. 

SCHUYLER,  Fort,  Neiv,  in  the  townfhip  of  Rome, 
(lands  on  the  weft  lide  of  a  bend  of  Mohawk  river, 
about  7  miles  weftward  of  Whiteilown. — ib. 

Schuyler,  Fort,  Old,  is  on  the  fouth  fide  of  Mo- 
hawk river,  4  miles  E.  N.  E.  of  the  compact  part  of 
Whiteilown,  and  20  above  the  German  Fiats.  Here 
were,  in  1796,  35   compact  houfes,  fituated  partly  in 


and,  from  the  rapidity  with  which  the  weftern  parts  of 
Canada,  Lake  Erie,  and  the  Kentucky  countries  are 
fettling,  we  may  anticipate  an  immenfe  intercourfe  be- 
tween them.  The  flour,  corn,  flax  and  hemp,  raifed 
for  exportation  in  that  great  country  between  the  Lakes 
Huron  and  Ontario,  will  find  an  outlet  through  Lake 
Erie  and  thefe  rivers,  or  down  the  Miffiflippi.  The 
Ohio  merchant  can  give  a  higher  price  than  thofe  of 
Quebec  for  tnef'e  commodities ;  as  they  may  be  trans- 
ported from  the  former  to  Florida  and  the  Weft-India 
iilands,  with  lefs  expenfe,  riik  and  infurance,  than  from 
the  latter  ;  while  the  expenfe  from  the  place  of  growth 
to  the  Ohio  will  not  be  £  of  what  it  would  be  to  Que- 
bec, and  much  lefs  than  even  to  the  Oneida  Lake.  The 
ftream  of  the  Sciota  is  gentle,  no  where  broken  by  falls. 
At  fome  places,  in  the  fpring  of  the  year,  it  overflows 


In 


1790, 


there 


were  but  3  fmall  huts  here. 
a    townfhip    of    New- York, 


each  of  the  townfhips  of  Whiteftown  and  Frankfort,    its  banks,  providing  for  large  natural  rice  plantations. 

Salt  fprings,  coal  mines,  white  and  blue  clay,  and  free- 
ftone,  abound  in  the  country  adjoining  this  river.  Its 
mouth  is  in  N.  lat.  38  40  W.  long.  83  36;  about  300 
miles  below  Pittfburg,  and  is  navigable  to  its  fource  in 
canoes. — Morse. 

SCIPIO,  a  poll-town  of  New-York,  Onondago 
county,  on  the  E.  fide  of  Cayuga  Lake,  14  miles  fouth- 
eaft  of  Geneva,  39  S.  W.  by  W.  of  Onondago,  and 
461  N.  W.  by  N.  of  Philadelphia.  This  townfhip  was 
incorporated  in  1794,  and  comprehends  in  its  jurifdic- 
tion  the  townfhip  of  Sempronius,  together  with  that 
part  of  the  lands  referved  to  the  Cayuga  nation  of  In- 


ib. 

Schuyler,  a  townfhip  of  New- York,  Herkemer 
county,  between  Mohawk  river  and  Canada  Creek,  2c 
miles  above  the  town  of  German  Fiats.  In  1796,  ac- 
cording to  the  State  cenfus,  it  contained  1,219  '"ha- 
bitants, of  whom  222  were  electors.  It  was  incorpo- 
rated in  1792.  This  town  was  divided  by  act  of  the 
legiflature  in  1797. — ib. 

Schuyler's  Lake,  in  New- York  State,  is  10  miles 
weft  of  Lake  Otfego.  It  is  9  miles  long  and  4  or  5 
broad. — ib. 

SCHUYLKILL,  a  river   of  Pennfylvania,  which 


rifes  north-weft  of  the  Kittatinny  Mountains,  through  dians,  on  the  eaft  fide  of  the  Cayuga  Lake  ;  fouth  of 
which  it  pafTes  into  a  fine  champaign  country,  and  runs,  a  weft  line  drawn  from  the  fouth-wefterly  corner  of  the 
from  its  fource,  upwards  of  120  miles  in  a  fouth-eaft  townfhip  of  Aurelius,  in  the  eaft  bounds  of  the  faid  re- 
direction, and  paffing  through  the  limits  of  the  city  of  fervation  to  the  faid  Cayuga  Lake.  The  county  courts 
Philadelphia,  falls  into  the  Delaware,  oppolite  Mud  of  Onondago  county,  are  held  at  Manlius  and  Scipio 
Ifland,  6  or  7  miles  below  the  city.  It  will  be  navi-  alternately.  The  lands  are  very  fertile.  The  courts 
gable  from  above  Reading,  85  or  90  miles  to  its  mouth,  are  at  prefent  held  in  the  pleafant  village  of  Aurora,  on 

when  the  canal  begun  at  Norriftown  is  completed.  This    the  bank  of  Cayuga  Lake ib. 

will  pafs  by  the  falls,  and  alfo  form  a  communication  SCITUATE,  a  townfhip  of  Maflachufetts,  on  the 

with  the  Delaware  above  the  city.     There  are  4  float-  bay  of  that  name,  in  Plymouth  county,  28  miles  fouth- 

ing  bridges  thrown  acrofs  it,  made  of  logs  faftened  to-  eaft  of  Bofton.     It  was  incorporated  in  1637/  and  con- 

gether,  and  lying  upon  the  water,  in  the  vicinity  of  tains  2,856  inhabitants.     Scituate  harbour  is  north-weft 
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of  Marfhfield  Point,  and  S.  S.  E.  of  Haddock  Rock, 
and  about  16  miles  northward  of  Plymouth,  in  the  di- 
rection of  the  land.  A  millpond  in  this  town  being 
fuddenly  drawn  off  by  a  breach  in  the  dam,  in  the  win- 
ter feafon,  ibme  years  ago,  exhibited  a  matter  of  fpe- 
culation  to  many  of  the  inhabitants.  The  fwine  of  the 
neighbourhood  rooted  up  houfe  fwallows  in  great  quan- 
tities, from  the  fpot  which  the  water  had  left,  which 
they  ate  greedily.  Swallows  have  been  found  in  feve- 
ral  other  places  ;  at  Egg  Harbour,  in  New-Jerfey,  in 
a  marfhy  place,  a  large  cedar  being  blown  down,  a 
vaft  number  of  fwallows  were  found  in  the  mud  of  the 
root. — ib. 

Scit^ate,  a  towr,fhip  of  Rhode-Ifland,  Providence 
county,  between  Fofter  and  Johnfton.  It  contains 
2,315  inhabitants.  It  is  27  miles  N.  W.  of  New- 
port, and  11  S.  W.  by  W.  of  Providence.  On  the 
line  which  feparates  the  town  from  Kent  county  on  the 
fouth,  is  the  foundery  for  cannon  and  bells,  called  the 
Hope  Furnace. — ib. 

SCOLYMUS  (fee  that  article  Encycl.)  is,  by  Pliny 
and  Theophraftus,  reckoned  to  belong  to  the  genus  of 
the  thirties.  The  former  fays,  that,  like  moft  others  of 
the  fame  kind,  the  feeds  were  covered  by  a  fort  of  wool 
(pappus).  It  had  a  high  ftem,  furrounded  with  leaves, 
which  were  prickly,  but  which  ceafed  to  fting  when 
the  plant  withered.  It  flowered  the  whole  fummer 
through,  and  had  often  flowers  and  ripe  feed  at  the 
fame  time  ;  which  is  the  cafe  alfo  with  our  artichoke 
plants.  The  calyx  of  the  fcolymus  was  not  prickly  ; 
the  root  was  thick,  black,  and  fweet,  and  contained  a 
milky  juice.  It  was  eaten  both  raw  and  cooked  ;  and 
Theophraftus  obferves,  as  fomething  very  remarkable, 
that  when  the  plant  was  in  flower,  or  as  others  explain 
the  words,  when  it  had  finifhed  blowing,  it  was  moft 
palatable.  What  renders  this  circumftance  lingular  is, 
that  moft  milky  roots  ufed  for  food  lofe  their  milk,  and 
become  unfit  to  be  eaten  as  foon  as  they  have  blown. 
This  is  the  cafe  with  the  goat's  beard,  which  is  eatable 
only  the  firft  year. 

Profeffor  Beckman  has,  with  much  labour  and  eru- 
dition, endeavoured  to  afcertain  what  is  really  the  plant, 
which  was  known  to  the  ancients  by  the  name  of  fcoly- 
mus. He  feems  to  have  proved  fufficiently,  that  it  was 
not  the  caBus,  the  carduus,  or  the  cinara  ;  but  he  has 
not  been  able  to  come  to  any  other  concluiion.  "  Were 
I  appointed  or  condemned  (fays  he)  to  form  a  new  La- 
tin dictionary,  I  fhould  explain  the  article  fcolymus  in 
the  following  manner  :  Planta  compofita,  capitata.  Cau- 
lis  longus,  obfitus  fol'us  fpinofis.  Radix  carnofa,  ladefcens, 
nigra,  dulcis,  edulis.  Calix  fquamis  inermibus,  difco  car. 
nofo,  ante  efflorefccntiam  eduli.  Semina  pappofa.  Turio- 
nes  eduhs.  This  defcription,  fhort  as  it  is,  contains  eve- 
ry thing  that  the  ancients  have  faid  in  order  to  charac- 
terife  that  plant." 

SCONCES,  fmall  forts,  built  for  the  defence  of 
fome  pafs,  river,  or  other  place.  Some  fconces  are  made 
regular,  of  four,  five  or  fix  baftions  ;  others  are  of 
fmaller  dimenfions,  fit  for  paffes  or  rivers ;  and  others 
for  the  field. 

SCOODICK,  or  Schudick,  a  river  of  Wafhington 
county,  Diftrict  of  Maine.  It  is  properly  an  arm  of  the 
inner  bay  of  Paflamaquoddy.  De  Mons  and  Cham- 
plaine  called  it  Etchemins.  Its  main  fource  is  near  Pe- 
nobfcot  river,  to  which  the  Indians  have  a  communica- 
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tion;  the  carrying-place  acrofs  is  but  3  miles.  Scoodick    Scotalcs. 
lakes  lie  in  a  chain  between   Scoodick  and  Penobfcot 
rivers. — Morse. 

SCOTALES,  were  meetings  held  formerly  in  Eng- 
land for  the  purpofe  of  drinking  ale,  of  which  the  ex- 
pence  was  defrayed  by  joint  contribution.  Thus  the 
tenants  of  South  Mailing  in  Suffex,  which  belonged  to 
the  Archbifhop  of  Canterbury,  were,  z\t  the  keeping  of 
a  court,  to  entertain  the  Lord  or  his  bailiff  with  a 
drinking,  or  an  ale  ,-  and  the  ftated  quotas  towards  the 
charge  were,  that  a  man  (hould  pay  three  pence  half- 
penny for  himfelf  and  his  wife,  and  a  widow  and  a  cot- 
tager three  halfpence.  In  the  manor  of  Ferring,  in  the 
fame  county,  and  under  the  fame  jurifdiction,  it  was  the 
cuftom  for  the  tenants  named  to  make  a  fcotale  of  fix- 
teen  pence  halfpenny,  and  to  allow  out  of  each  fixpence 
three  halfpence  for  the  bailiff. 

Common  fcotales  in  taverns,  at  which  the  clergy 
were  not  to  be  prefent,  are  noticed  in  feveral  ecclefiafti- 
cal  canons.  They  were  not  to  be  publifhed  in  the 
church  by  the  clergy  or  the  laity  ;  and  a  meeting  of 
more  than  ten  perfons  of  the  fame  parifti  or  vicinage  was 
a  fcotale  that  was  generally  prohibited.  There  Were 
alfo  common  drinkings,  which  were  denominated  htt~ 
ale,  bride  ale,  clerk-ale,  and  church-ale.  To  a  leet-ale 
probably  all  the  refidents  in  a  manorial  diftricT:  were 
contributors  ;  and  the  expence  of  a  bride-ale  was  de- 
frayed by  the  relations  and  friends  of  a  happy  pair, 
who  were  not  in  circumftances  to  bear  the  charges  of  a 
wedding  dinner.  This  cuftom  prevails  occafionally  in 
fome  diftricts  of  Scotland  even  at  this  day,  under  the  de- 
nomination of  a  penny  bride-ale,  and  was  very  common 
fifty  or  fixty  years  ago.  The  clerk's  ale  was  in  the  Eafter 
holidays,  and  was  the  method  taken  to  enable  clerks  of 
parifhes  to  collect  more  readily  their  dues. 

Mr  Warton,  in  his  Hiftory  of  Englifn  Poetry,  has 
inferted  the  following  extract  from  an  old  indenture* 
which  fbews  clearly  the  defign  of  a  church-zS.t.  "  The 
parilhioners  of  Elvefton  and  Okebrook,  in  Derbyfhire, 
agree  jointly  to  brew  four  ales,  and  every  ale  of  one 
quarter  of  malt,  betwixt  this  and  the  feaft  of  St  John 
the  Baptift  next  coming  ;  and  that  every  inhabitant  of 
the  faid  town  of  Okebrook  fhall  be  at  the  feveral  ales. 
And  every  hufband  and  his  wife  fhall  pay  two  pence, 
every  cottager  one  penny  ;  and  all  the  inhabitants  of 
Elvefton  fhall  have  and  receive  all  the  profits  and  advan- 
tages coming  of  the  faid  ales,  to  the  ufe  and  behoof  of" 
the  faid  church  of  Elvefton" 

The  give-ales  were  the  legacies  of  individuals  ;  and 
from  that  circumftance  entirely  gratuitous.  They  feem 
to  have  been  very  numerous,  and  were  generally  left  to 
the  poor  ;  though,  from  the  largenefs  of  the  quantity 
of  ale  enjoined  to  be  brewed,  it  muft  have  been  fome- 
times  intended  that  others  were  to  partake  of  them. 
Thefe  bequefts  were  likewife,  not  unfrequently,  made 
to  the  light  or  altar  of  a  faint,  with  directions  for  ting- 
ing maffes  at  the  obit,  trenthal,  or  anniverfary  of  the  tef- 
tator.  Hence,  though  fcotales  were  generally  kept  in 
houfes  of  public  refort,  the  give-ales  were  fometimes 
difpenfed  in  the  church,  and  often  in  the  churchyard  ; 
by  which  means  "'  Godde's  houfe  (as  Summer  fays  in 
his  Treatife  on  Gavelkind)  was  made  a  tavern  of  glut- 
tons." Such  certainly  would  be  Chalk  church,  if  in  it 
was  kept  the  give-ale  of  William  May  of  that  parifh  j 
for  he  ordered  his  wife  to  "  make  in  bread  fix  bufhels, 
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of  wheat,  and  in  drink  ten  bufhels  of  mault,  and  in 
cheefe,  twenty-pence,  to  give  to  poor  people  for  the 
health  of  his  foull  ;  and  he  ordered  that,  after  the  de- 
ceafe  of  his  wife,  his  executors  and  feoffees  fhould  con- 
tinue the  cuftom  for  evermore." 

SCOTCH  Plains,  a  village  in  Effex  county,  New- 
Jerfey,  on  a  N.  E.  branch  of  Rariton  river,  between 
Weftfield  and  Turky ;  1  r  miles  weft  of  Elizabeth- 
Town,  and  as  far  northward  of  New-Brunfwick. — 
Morse. 

SCOTLAND  Neck,  a  village  of  N.  Carolina,  where 
is  a  port-office,  396  miles  from  Philadelphia. — ib. 

Scotland  River,  in  the  ifland  of  Barbadoes,  is 
fcarcely  deferving  notice,  otherwife  than  being  almoft 
the  only  rivulet  in  the  ifland,  except  St  Jofeph's  river, 
another  fmall  brook.  It  rifes  in  St  Andrew's  parifh, 
and  falls  into  Long  Bay  on  the  eaftern  fide  of  the 
ifland,  2\  miles  north-weft  of  St  Jofeph's  river. — ib. 

SCOTS  Bay,  on  the  fouth-weft  coaft  of  the  ifland 
of  Dominica,  towards  the  fouthern  extremity  of  the 
ifland.  It  lies  in  St  Martin's  parifh,  having  Scots 
Head  on  the  fouth,  and  Vaughan's  Point  on  the  north. 
— ib. 

Scots  Cove,  on  the  fouth-weft  part  of  the  ifland  of 
Jamaica. — ib. 

SCO  WH  EG  AN  Falls,  in  Kennebeck  river,  in  the 
Diftricl  of  Maine,  are  near  the  town  of  Canaan.  Boats 
cannot  pafs  this  fall. — ib. 

SCOWRING  of  stuffs,  is  an  art  much  more  ge- 
nerally praclifed  than  underftood.  It  fuppofes,  fays 
Chaptal,  1  ft,  a  knowledge  of  the  different  fubftances 
capable  of  ftaining  any  kind  of  cloth  ;  2d,  of  the  fub- 
ftances to  which  recourfe  muft  be  had,  in  order  to  make 
thofe  depofited  on  the  fluff  to  difappear;  3d,  a  know- 
ledge of  the  effects  produced  on  colours  by  thofe  re- 
agents, which  it  may  be  neceffary  to  employ  todeftroy 
ftains ;  4th,  a  knowledge  of  the  manner  in  which  the 
cloth  is  affected  by  thofe  re-agents  ;  5th,  of  the  art  of 
reftoiing  a  colour  changed  or  faded.  Of  thofe  bodies 
which  occafion  fpots  on  different  kinds  of  cloth,  fome 
.are  eafily  diflinguifhed  by  their  appearance,  fuch  as 
greafy  fubftances  ;  but  others  have  more  complex  ef- 
fects, fuch  as  acids,  alkalies,  perfpired  matter,  fruits, 
urine,  &c.  Acids  redden  black,  fawn,  violet,  and  puce- 
colour,  and  every  fhade  communicated  with  orchilla- 
weed,  iron,  aftringents,  and  every  blue  except  indigo 
and  pruffian  blue.  They  render  the  yellows  paler,  ex- 
cept that  of  arnatto,  which  they  change  into  orange. 

Alkalies  change  to  violet  the  reds  produced  by  Bra- 
zilwood, logwood,  and  cochineal.  They  render  the 
greens  on  woollen  cloth  yellowifh,  make  yellow  brown- 
i!h,  and  change  the  yellow  produced  by  arnatto  to  au- 
rora. Perfpired  matter  produces  the  fame  effects  as  al- 
kalies. 

When  the  fpots  are  produced  by  fimple  bodies  on 
fluffs,  it  is  eafy  to  remove  them  by  the  means  already 
known.  Greafy  fubftances  are  removed  by  alkalies, 
foaps,  the  yolk  of  eggs,  fat  earths;  oxyds  of  iron,  by 
the  nitric  and  oxalic  acids ;  acids  by  alkalies,  and  reci- 
procally. Stains  of  fruit  on  white  fluffs  may  be  remo- 
ved by  the  fulphureous  acid,  and  ftill  better  by  the  oxy- 
genated muriatic  acid.  But  when  the  fpots  are  of  a 
complex  kind,  it  will  be  neceffary  to  employ  feveral 
means  in  fucceffion.     Thus,  to  deftroy  the  ftain  of 


coom  from  carriage  wheels,  after  the  greafe  has  been 
diffolved,  the  oxyd  of  iron  may  be  removed  by  the  oxa- 
lic acid. 

As  colours  are  often  changed  by  re-agents,  it  will  be 
neceffary,  in  order  to  reftore  them,  that  the  fcowrer 
fhould  poffefs  a  thorough  knowledge  of  the  art  of  dye- 
ing, and  how  to  modify  the  means  according  to  circum- 
ftances.  This  becomes  the  more  difficult,  when  it  is 
neceffary  to  reproduce  a  colour  fimilar  |o  that  of  the 
reft  of  the  fluff,  to  apply  that  colour  only  in  one  place, 
and  often  to  reftore  the  mordant  by  which  it  was  fixed, 
and  which  has  been  deftroyed,  or  even  the  firft  tint 
which  gave  the  colour  its  intenfuy.  It  may  be  readily 
conceived,  that  the  means  to  be  employed  muft  depend 
on  the  nature  of  the  colour  and  the  ingredients  by  which 
it  was  produced  ;  for  it  is  known  that  the  fame  colour 
may  be  obtained  from  very  different  bodies.  Thus,  af- 
ter an  alkali  has  been  employed  to  deftroy  an  acid  fpot 
on  browns,  violets,  blues,  poppies,  &c.  the  yellow  fpot 
which  remains  may  be  made  to  difappear  by  a  folution 
of  tin  ;  a  folution  of  fulphat  of  iron  reftores  the  colour 
to  brown  fluffs  which  have  been  galled  ;  acids  reftore  to 
their  former  fplendour  yellows  which  have  been  render- 
ed dufky  or  brown  by  alkalies  ;  blacks  produced  by 
logwood  become  red  by  acids  ;  alkalies  change  thefe 
red  fpots  to  yellow,  and  a  little  of  the  aftringent  prin- 
ciple makes  them  again  become  black.  A  folution  of 
one  part  of  indigo  in  four  parts  of  fulphuric  acid,  dilu- 
ted with  a  fufficient  quantity  of  water,  may  be  employ- 
ed with  fuccefs  to  revive  the  blue  colour  of  cotton  or 
wool  which  has  been  changed.  Scarlet  may  be  revived 
by  means  of  cochineal  and  a  folution  of  the  muriat  of 
tin,  &c. 

The  choice  of  re-agents  is  not  a  matter  of  indiffe- 
rence. Vegetable  acids  are  preferable;  the  fulphureous 
acid,  however,  may  be  employed  for  ftains  occafioned 
by  fruit ;  it  does  not  change  the  blue  of  filk  nor  co- 
lours produced  by  aftringents  ;  it  does  not  degrade  the 
yellow  of  cotton.  Ammonia  fucceeds  better  than  fixed 
alkalies  in  removing  fpots  produced  by  acids.  It  is  em- 
ployed in  vapour  ;  its  action  is  fpeedy,  and  feldom  al- 
ters the  colour. 

The  means  of  removing  greafy  fpots  are  well  known. 
This  effect  is  produced  by  alkalies,  fullers  earth,  vola- 
tile oils  diffolved  in  alcohol,  a  heat  proper  for  volatili- 
zing greafe,  Sec.  Spots  occafioned  by  ink,  ruft,  or  iron- 
mould  of  any  kind,  and  all  thofe  produced  by  the  yel- 
low oxyd  of  iron,  are  removed  by  the  oxalic  acid  :  the 
colour  may  be  reftored  by  alkalies,  or  a  folution  of  the 
muriat  of  tin.  Thefe  fpots  may  be  removed  alfo  by  the 
oxygenated  muriatic  acid,  when  they  are  on  white  fluffs 
or  paper. 

The  action  of  alkalies,  and  that  of  perfpired  matter, 
are  the  fame  ;  their  fpots  may  be  effaced  by  acids,  or 
even  by  a  weak  folution  of  the  muriat  of  tin.  When 
thefe  fpots  arife  from  feveral  unknown  caufes,  in  order 
to  deftroy  them,  recourfe  muft  be  had  to  polychreft 
compofitions.  The  following  may  be  confidered  as  one 
of  the  moft  efficacious  :  Diffolve  white  foap  in  alcohol, 
and  mix  this  folution  with  the  yolks  of  from  four  to 
fix  eggs ;  add  gradually  effence  of  turpentine  ;  and  in- 
corporate with  the  whole  fome  fullers  earth,  in  fuch  a 
manner  as  to  form  balls  of  a  fuitable  confiftence.  Moif- 
ten  the  fpot ;  and  having  rubbed  it  with  thefe  balls, 
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the  fpot  will  be  removed  by  wafting  the  fluff.  All 
fpots,  except  iron-mould  and  ink,  may  be  removed  in 
this  manner. 

Wafning  deftroys  the  luftre,  and  leaves  a  tarnifhed 
place  difagreeable  to  the  eye;  but  the  luftre  may  be 
reftored  by  drawing  over  the  wafhed  place,  and  in  the 
direction  of  the  pile,  a  brufh  moiftened  in  water,  im- 
pregnated with  a  little  gum.  You  may  then  apply  a 
fheet  of  paper,  or  a  piece  of  cloth,  and  a  confiderable 
weight,  under  which  the  cloth  muft  be  left  to  dry. 

SCRIVAN,  a  good  harbour  on  the  eaft  fide  of  the 
Ifthmus  of  Darien,  but  fo  full  of  rocks  at  the  entrance, 
that  none  can  pafs  it  with  fafety,  but  fuch  as  are  ac- 
quainted there.  It  is  3  leagues  weft  of  Sanballet  Point, 
and  17  eaft  of  Porto  Bello.  N.  lat.  9  40,  W.  long. 
78  49. — Morse. 

SCRIVEN,  a  new  county  in  the  lower  diftricl:  of 
Georgia. — ib. 

SCROON  Lahe,  in  the  State  of  New- York,  lies  weft 
of  Lake  George,  and  is  a  dilatation  of  the  eaftern 
branch  of  Hudfon's  river.  In  fome  maps  it  is  called 
Scaron.  A  fmall  but  rapid  ftream  enters  into  it,  which, 
in  Montgomery  county,  runs  under  a  hill,  the  bafe  of 
which  is  60  or  70  yards  diameter,  forming  a  moft  cu- 
rious and  beautiful  arch  in  the  rock,  as  white  as  fnow. 
The  fury  of  the  water  and  the  roughnefs  of  the  bottom, 
added  to  the  terrific  noife  within,  has  hitherto  prevent- 
ed any  perfon  from  paffing  through  the  chafm. — ib. 

SCRUB  IJland,  one  of  the  fmaller  Virgin  Iflands, 
fituated  to  the  weft  of  Virgin  Gorda,  and  eaft  of  the 
north  end  of  Tortula,  on  which  it  depends.  N.  lat. 
18  25,  weft  long.  62  57. — ib. 

SCYLLA.  Under  this  title  we  gave,  in  the  Ency- 
clopadia,  an  account  of  Scylla  and  Charybdis,  which, 
though  taken  from  a  work  which  we  thought  good 
authority,  appears  to  be  far  from  correct.  Thefe  pla- 
ces, fo  famous  in  the  poems  of  Homer  and  Virgil,  were 
examined  with  minute  attention  by  that  accurate  obfer- 
ver  of  nature  the  Abbe  Spallanzani ;  who  thus  defcribes 
Scylla. 

"  It  is  a  lefty  rock,  diftant  twelve  miles  from  Meffina, 
which  rifes  almoft  perpendicularly  from  the  fea  on  the 
fhore  of  Calabria,  and  beyond  which  is  the  fmall  city 
of  the  fame  name.  Though  there  was  fcarcely  any 
wind,  I  began  to  hear,  two  miles  before  I  came  to  the 
rock,  a  murmur  and  noife  like  a  confufed  barking  of 
dogs,  and  on  a  nearer  approach  readily  difcovered  the 
caufe.  This  rock,  in  its  lower  parts,  contains  a  num- 
ber of  caverns,  one  of  the  largeft  of  which  is  called  by 
the  people  there  Dragara.  The  waves,  when  in  the 
leaft  agitated,  rulhing  into  thefe  caverns,  break,  dafh, 
throw  up  frothy  bubbles,  and  thus  occafion  thefe  various 
and  multiplied  founds.  I  then  perceived  with  how 
much  truth  and  refemblance  of  nature  Homer  and  Vir- 
gil, in  their  perfonifications  of  Scylla,  had  pourtrayed 
this  fcene,  by  defcribing  the  monfter  they  drew  as  lurk- 
ing in  the  darknefs  of  a  vaft  cavern,  furrounded  by  ra- 
venous barking  maftiff;,  together  with  wolves,  to  in- 
creafe  the  horror. 

"  Such  is  the  fituation  and  appearance  of  Scylla: 
let  us  now  confider  the  danger  it  occafions  to  mariners. 
Though  the  tide  is  almoft  imperceptible  in  the  open 
parts  of  the  Mediterranean,  it  is  very  ftrong  in  the 
llrait  of  Meffina,  in  confequence  of  the  narrownefs  of 
the  channel,  and  is  regulated,  as  in  other  places,  by  the 
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periodical  elevations  and  depreffion  of  the  water.  Where 
the  flow  or  current  is  accompanied  by  a  wind  blowing 
the  fame  way,  vefTels  have  nothing  to  fear,  fince  they 
either   do  not  enter  the  ftrait,  both  the   wind  and  the 
ftream  oppofing  them,  but  eaft  anchor  at  the  entrance  ; 
or,  if  both  are  favourable,   enter  on  full  fail,  and  pafs 
through  with  fuch  rapidity  that  they  feem  to  fly  over 
the  water.      But  when  the  current  runs  from  fouth  to 
north,  and  the  north  wind  blows  hard  at  the  fame  time, 
the  fhip  which  expected  eafily  to  pafs  the  ftrait  with 
the  wind  in  its  ftern,  on  its  entering  the  channel  is  re- 
fifted  by   the  oppofite   current,   and,  impelled  by  two 
forces  in  contrary  directions,  is  at  length  dafhed  on  the 
rock  of  Scylla,  or  driven  on  the  neighbouring  fands  ; 
unlefs  the  pilot  fhall  apply  for  the  fuccour  neceffary  for 
his  prefervation.     For,  to  give  affiftance  in  cafe  of  fuch 
accidents,  24  of  the  ftrongeft,  boldeft,  and  moft  expe- 
rienced failors,  well  acquainted  with  the  place,  are  fta- 
tioned  night  and  day  along  the  fhore  of  Meffina  ;  who, 
at  the  report  of  guns  fired  as  fignals  of  diftrefs  from  any 
veffel,  haften  to   its  affiftance,  and  tow  it  with  one  of 
their  light  boats.     The  current,  where   it  is  ftrongeft, 
does  not  extend  over  the  whole  ftrait,  but  winds  thro' 
it  in  intricate  meanders,  with  the  courfe  of  which  thefe 
men  are   perfectly  acquainted,  and   are   thus  able  to 
guide  the  fhip  in  fuch  a  manner  as  to  avoid  it.    Should 
the  pilot,  however,  confiding  in  his  own  fkill,  contemn 
or  neglect  this  affiftance,  however  great  his  ability  or 
experience,  he  would  run  the  moft  imminent  rifk  of  be- 
ing fliipwrecked.      In  this  agitation  and  conflct  of  the 
waters,  forced  one  way  by  the  current,  and  driven  in  a 
contrary  direction  by  the  wind,  it  is  uielefs  to  throw 
the  line  to  difcover  the  depth  of  the  bottom,  the  vio- 
lence of  the  current  frequently  carrying  the  lead  almoft 
on  the   furface   of  the  water.     The   ftrongeft   cables, 
though  fome   feet   in  circumference,  break  like  fmall 
cords.     Should   two  or  three  anchors  be  thrown  out, 
the  bottom  is  fo   rocky  that  they  either  take  no  hold  ; 
or,  if  they  fliould,  are  foon  loofened  by   the  violence  of 
the  waves.    Every  expedient  afforded  by  the  art  of  na- 
vigation,  though  it  might  fucceed  in  faving  a  (hip  in 
other  parts  of  the  Mediterranean,  or  even  the  tremen- 
dous ocean,  is  ufelefs  here.     The  only  means  of  avoid- 
ing being  dafhed  againft  the  rocks,  or  driven  upon  the 
fands   in  the  midft  of  this  furious  conteft  of  the  winds 
and  waves,  is  to  have  recourfe  to  the  fkill  and  courage 
of  thefe  Meffinefe  feamen. 

Charybdis  is  fituated  within  the  ftrait,  in  that  part 
of  the  fea  which  lies  between  a  projection  of  land  na- 
med Punta  Sccca,  and  another  projection  on  which 
ftands  the  tower  called  Lantema,  or  the  light-houfe,  a 
light  being  placed  at  its  top  to  guide  vefTels  which  may 
enter  the  harbour  by  night.  Every  writer,  who  has 
hitherto  defcribed  Charybdis,  has  fuppofed  it  to  be  a 
whirlpool  ;  but  this  is  a  miftake,  as  Spallanzani  has 
completely  proved,  by  afcertaining  what  it  really  is. 

"  Charybdis  is  diftant  from  the  Ihore  of  Meffina  about 
750  feet,  and  is  called  by  the  people  of  the  country  Ca- 
lofaro,  not  from  the  agitation  of  the  waves,  as  fome 
have  fuppofed,  but  from  r-ahoc  and  <p*poc;  that  is,  the 
beautiful  lower,  from  the  light-houfe  erected  near  it  for 
the  guidance  of  vefTels.  The  phenomenon  of  the  Calo- 
faro  is  obfervable  when  the  current  is  defcending ;  for 
when  the  current  fets  in  from  the  north,  the  pilots  call 
it  the  defcending  rema,  or  current ;  and  when  it  runs 
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from  the  fouth,  the  afcending  rema.  The  current  afcends 
or  defcends  at  the  rifing  or  fetting  of  the  moon,  and 
continues  for  fix  hours.  In  the  interval  between  each 
afcent  or  defcent,  there  is  a  calm  which  lafts  at  lead  a 
quarter  of  an  hour,  but  not  longer  than  an  hour.  Af- 
terwards, at  the  rifing  or  fetting  of  the  moon,  the  cur- 
rent enters  from  the  north,  making  various  angles  of 
incidence  with  the  (hore,  and  at  length  reaches  the  Ca- 
lofaro.  This  delay  fometimes  continues  two  hoars  ; 
fometimes  it  immediately  falls  into  the  Calofaro  ;  and 
then  experience  has  taught  that  it  is  a  certain  token  of 
bad  weather." 

When  our  author  obferved  Charybdis  from  the  fliore, 
it  appeared  like  a  group  of  tumultuous  waters;  which 
group,  as  he  approached,  became  more  extenfive  and 
more  agitated.  He  was  carried  to  the  edge,  where  he 
flopped  fome  time  to  make  the  requifite  obfervations ; 
and  was  then  convinced,  beyond  the  fhadow  of  a  doubt, 
that  what  he  faw  was  by  no  means  a  vortex  or  whirl- 
pool. 

Hydrologifts  teach  us,  that  by  a  whirlpool  in  a  run- 
ning water  we  are  to  underftand  that  circular  courfe 
which  it  takes  in  certain  circumftances ;  and  that  this 
courfe  or  revolution  generates  in  the  middle  a  hollow 
inverted  cone,  of  a  greater  or  lefs  depth,  the  internal 
fides  of  which  have  afpiral  motion,  But  Spallanzani  per- 
ceived nothing  of  this  kind  in  the  Calofaro.  Its  revol- 
ving motion  was  circumfcribed  to  a  circle  of  at  moft  too 
feet  in  diameter;  within  which  limits  there  was  no  in- 
curvation of  any  kind,  nor  vertiginous  motion,  but  an 
inceffant  undulation  of  agitated  waters,  which  rofe,  fell, 
beat,  and  dafhed  on  each  other.  Yet  thefe  irregular 
motions  were  fo  far  placid,  that  nothing  was  to  be 
feared  in  pafling  over  the  fpot,  which  he  did  ;  though 
their  little  bark  rocked  very  much  from  the  continual 
agitation,  fo  that  they  were  obliged  conftantly  to  make 
ufe  of  their  oars  to  prevent  its  being  driven  out  of  the 
Calofaro.  Our  author  threw  fubliances  of  different 
kinds  into  the  ftream.  Such  as  were  fpecifically  hea- 
vier than  the  water  funk,  and  appeared  no  more  ;  thoi'e 
•which  were  lighter  remained  on  the  furface,  but  were 
foon  driven  out  of  the  revolving  circle  by  the  agitation 
of  the  water. 

Though  from  thefe  obfervations  he  was  convinced 
that  there  was  no  gulph  under  the  Calofaro,  as  other- 
wife  there  would  have  been  a  whirlpool,  which  would 
have  carried  down  into  it  the  floating  fubftances  ;  he 
determined  to  found  the  bottom  with  the  plummet,  and 
found  its  greateft  depth  did  not  exceed  500  feet.  He 
was  hkewife  informed,  to  his  no  fmallfurprife,  that  be- 
yond the  Calofaro,  towards  the  middle  of  the  flrait,  the 
depth  was  double. 

When  the  current  and  the  wind  are  contrary  to  each 
other,  and  both  in  their  greateft  violence,  efpecially 
when  the  fcilocco,  or  fouth  wind,  blows,  the  fwelling 
and  dafhing  of  the  waves  within  the  Calofaro  is  much 
ftronger,  more  impetuous,  and  more  extenfive.  It  then 
contains  three  or  four  fmall  whirlpools,  or  even  more, 
according  to  the  greatnefs  of  its  extent  and  violence. 
If  at  this  time  fmall  vefTels  are  driven  into  the  Calofaro 
by  the  current  or  the  wind,  they  are  feen  to  whirl 
round,  rock,  and  plunge,  but  are  never  drawn  down  in- 
to the  vortex.  They  only  fink  when  filled  with  water, 
by  the  waves  beating  over  them.  When  veffels  of  a 
larger  fize  are  forced  into  it,  whatever  wind  they  have 


they  cannot  extricate  themfelves  ;  their  fails  are  ufelefs;  Seal* 
and  after  having  been  for  fome  time  toffed  about  by  the         II 
waves,  if  they  are  not  affiled  by  the  pilots  of  the  coun-   ^ea"s 
try,  who  know  how  to  bring  them  out  of  the  courfe  of  ^^.  , 
the  current,   they  are  furioufly  driven  upon  the  neigh- 
bouring fhore  of  the  Lanterna,  where  they  are  wreck. 
ed,  and  the  greater  part  of  their  crews  perifh   in  the 
waves. 

From  thefe  facts,  the  claffical  reader  will  perceive, 
that  the  ancient  defcriptions  of  Charybdis  are  by  no 
means  fo  accurate  as  thofe  of  Scylla.  The  faying, 
however,  which  became  proverbial  among  the  ancients, 
viz.  that  "  he  who  endeavours  to  avoid  Charybdis, 
daffies  upon  Scylla,"  is,  in  a  great  meafure,  true.  If  a 
fhip  be  extricated  from  the  fury  of  Charybdis,  and  car- 
ried by  a  ftrong  foutherly  wind  along  the  ftrait  towards 
the  northern  entrance,  it  will  indeed  pafs  out  fafely  ; 
but  fhould  it  meet  with  a  wind  in  a  nearly  oppofite  di- 
rection, it  would  become  the  fport  of  both  thefe  winds, 
and,  unable  to  advance  or  recede,  be  driven  in  a  middle 
courfe  between  their  two  directions,  that  is  to  lay,  full 
upon  the  rock  of  Scylla,  if  it  be  not  immediately  affil- 
ed by  the  pilots.  It  is  likewife  obferved,  that  in  thefe 
hurricanes  a  land  wind  frequently  rifes,  which  defcends 
from  a  narrow  pafs  in  Calabria,  and  increafes  the  force 
with  which  the  (hip  is  impelled  towards  the  rock. 

SEABROOK,  a  townfhip  of  Nevv-Hampfhire,  in 
Rockingham  county,  on  the  road  from  Portfmouth  to 
Newbury-Port;  about  16  miles  foutherly  of  the  former, 
and  6  northerly  of  the  latter.  It  was  formerly  part  of 
Hampton;  was  incoiporated  in  1768,  and  contains 
715  inhabitants. — Morse. 

SEAKONNET  Point  and  Rocks,  the  S.  extremity 
of  the  eaftern  fhore  which  f^rms  the  entrance  of  Nar- 
raganfet  Bay,  in  the  State  of  Rhode-lfland  ;  about  6 
miles  eaft -fouth-eaft  of  Newport. — ib. 

SEAL  Ifland,  Madias,  on  the  coaft  of  the  Diftrict 
of  Maine.  From  thence  to  Grand  Manan  Ifland  the 
courfe  is  eaft-north-eaft  2  leagues  ;  and  to  Matinicus 
Ifland  weft-ibuth-weft  26  leagues.  N.  lat.  44  27,  weft 
long.  66  52. — ib. 

Seal  River,  in  New  North  Wales,  runs  eaft  to  Hud- 
fon's  Bay,  inco  which  it  empties  eaftward  of  Moofe 
river. — ib. 

SEA  OTTER  Sound,  on  the  north-weft  coaft  of 
N.  America,  lies  fbuth-eafterly  of  the  Hazy  Iflands. 
N.  lat.  55  18,  weft  long.  133  47  30. — ib. 

SEARSBURGH,  a  townfhip  of  Vermont,  Ben- 
nington  county,   12  miles  eaft  of  Bennington. — ib. 

SEA-sickness  is  a  diforder  which  has  been  but 
little  treated  of,  notwithftanding  the  frequency  of  its 
occurrence,  and  the  irkfomenefs  and  diftrefs  to  which 
the  patient  is  fubjected  during  its  continuance.  It  has 
been  found  to  be  very  beneficial  in  feveral  difeafes, 
among  which  the  principal  are  afthmatic  and  pulmonary 
complaints ;  and  there  are  very  few  inftances  of  its  be- 
ing attended  with  fatal  confequences.  The  fea-fick- 
nefs  feems  to  be  a  fpafmodic  affection  of  the  ftomach, 
produced  by  the  alternate  prefTure  and  recefs  of  the 
contents  of  that  vifcus  againlt  its  lower  internal  fur- 
face,  according  as  the  rife  and  fall  of  the  fhip  oppofes 
or  recedes  from  the  action  of  gravity. 

The  feas  in  which  this  diforder  attacks  the  paffenger 
with  the  greateft  violence,  are  thofe  where  the  waves 
have  long  uninterrupted  freedom  of  action  ;  of  courfe, 

bays, 
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bays,  gulphs  and  channels,  may  be  navigated  with  lefs 
inconvenience,  as  the  waves,  meeting  with  more  frequent 
refiftance,  and  the  repercuffion  being  considerably 
ftronger,  the  vefiel  does  not  experience  that  gentle  uni- 
form vacillation  which  fickens  the  ftomach,  and  renders 
the  head  giddy.  By  the  fame  argument,  a  perfon  feels 
lefs  inconvenience  from  the  diforder  on  the  wide  ocean 
in  a  fmall  veflel,  on  which  the  flighted  morion  of  the 
waves  makes  a  ftrong  impreffion.  He  is  likewife  lefs 
expofed  to  it  in  a  very  large  veffel,  as  in  a  fliip  of  the 
line,  or  a  large  merchantman  deeply  laden;  as  the 
waves,  in  this  cafe,  fcarcely  affect  the  veiTel.  It  is  in 
fliips  of  the  middling  fize,  and  which  carry  but  a  light 
cargo,  that  the  paifenger  fuffers  mofl  from  the  fea  fick- 
nefs.  It  has  been  obferved,  that  this  diforder  affects 
people  in  years  lefs  than  young  perfons;  thofe  of  a 
dark  lefs  than  thofe  of  a  fair  completion,  and  that  it 
feldom  attacks  infants.  The  duration  is  not  limited  to 
any  fixed  period  of  time  ;  with  fome  it  lafts  only  a  few 
days,  with  others  weeks,  months,  and  even  during  the 
whole  courfe  of  the  voyage.  The  fooner  it  takes  place 
after  embarkation,  the  greater  probability  is  there  of 
its  continuance.  It  does  not  always  ceafe  immediately 
on  landing,  but  has  been  known,  in  fome  cafes,  to  con- 
tinue for  a  considerable  time.  Even  the  oldeft  and 
mod  fkilful  feamen  have  experienced  a  relapfe,  efpe- 
cially  if  they  have  quitted  the  feafervice  for  a  long  term 
of  years. 

There  have  been  many  modes  recommended  for  mi- 
tigating, if  not  entirely  preventing,  this  diforder ;  among 
which  the  following  feem  the  moft  efficacious : 

i.  Not  to  go  on  board  immediately  after  eating; 
and,  when  on  board,  not  to  eat  in  any  great  quantity 
at  any  one  meal. 

2.  To  take  ftrong  exercife,  with  as  little  intermiflion 
as  conveniently  can  be  done  ;  for  inftance,  to  aflift  at 
the  pumps,  or  any  other  active  employment,  as  indolent 
and  flothful  paffengers  always  fuffer  moft  from  the  dif- 
order. 

3.  To  keep  much  upon  deck,  even  in  ftormy  and 
rainy  weather,  as  the  fea  breeze  is  lefs  liable  to  affect 
the  ftomach  than  the  stagnated  air  of  the  cabin,  which 
is  frequently  rendered  infectious  for  want  of  fufficient 
circulation. 

4.  Not  to  watch  the  motion  of  the  waves,  efpecially 
when  ftrongly  agitated  with  tempeft. 

5.  To  avoid  carefully  all  employments  which  harafs 
the  mind,  as  reading,  ftudy,  meditation,  and  gaming  ; 
and  on  the  other  hand,  to  feek  every  opportunity  of 
mirth  and  mental  relaxation. 

6.  To  drink  occasionally  carbonic  acids,  as  the  froth 
of  ftrong  fermented  beer,  or  wine  mixed  with  Seltzer 
water,  and  fermented  with  pounded  fugar,  or  a  glafs  of 
Champaign. 

7.  It  will  be  found  of  great  fervice  to  take  the  acid 
of  fulphur  dulcified,  dropped  upon  lump  fugar,  or  in 
peppermint-water;  or  ten  drops  of  fulphureous  ether. 

With  regard  to  eating,  it  is  advifable  to  be  very 
fparing,  at  leaft  not  to  eat  much  at  one  meal.  The 
proper  diet  is  bread  and  frefli  meat,  which  fhould  be 
eaten  cold  with  pepper.  All  fweet  favoured  food 
fhould  be  carefully  avoided  ;  and  the  paflenger  fhould 
refrain  from  fat,  but  efpecially  from  all  meat  that  is  in 
the  leaft  degree  tainted.  Even  the  odour  of  flowers  is 
very  pernicious ;  for  which  reafon,  it  is  not  expedient 
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to  examine  marine  productions,  as  thefe  generally  have  Sea-fick- 
a  naufeating  fmell.     The  fumes  of  vinegar  may  be  in-    nej"5» 
haled  with  great  benefit.     The  drink  fhould  confift  °f  sebicook. 
tart  wines,  lemonade,  or  Seltzer  water,  but  never  of 
common  water.     The  paflenger  would  do  well  to  drink 
little  and  often.      As  experience  has  proved,  that  an 
accidental  diarrhosa  has  frequently  relieved  the  patient 
from  the  fea-ficknefs,  it  will  be  prudent  to  follow  the 
clue  of  nature,  and  take  a  gentle  laxative,  or,  if  circum- 
ftances  will  permit,  a  clyfier  of  falt-water  and  Venice 
foap,  which  is  the  more  necefTary,  as  fea-faring  people 
are  liable  to  obftructions.     It  will  further  be  found  ufe- 
ful  to  apply  to  the  pit  of  the  ftomach  a  tonic  anodyne 
antifpafmodic  emplaftrum,  fpread  upon  leather,  and  co- 
vered with  linen. 

Where  the  above  preventives  have  not  been  employ- 
ed, or  have  not  fucceeded  in  fecuring  the  paffenger 
from  the  fea-ficknefs,  he  may,  however,  experience  con- 
fiderable  relief  from  the  following  remedies : 

If  fymptoms  of  vomiting  appear,  they  may  frequent- 
ly be  remedied  by  the  patient  proftrating  himfelf  in  a 
horizontal  position,  upon  the  back  or  belly,  and  ly- 
ing perfectly  ftill.  We  would  recommend  likewife  a 
gentle  compreffion  of  the  abdomen.  But  if  the  fits  of 
vomiting  are  too  violent  to  be  reprefled,  in  that  cafe,  it 
is  beft  to  promote  them  by  a  ftrong  dofe  of  falt-water ; 
an  expedient,  however,  which  muft  not  be  too  often 
repeated,  as  it  tends  ftill  more  to  weaken  the  ftomach. 
When  the  emetic  takes  effect,  let  the  patient  bend  his 
body,  advancing  his  knees  towards  his  breaft,  and  fup- 
port  his  head  againft  a  firm  and  folid  refting-place.  He 
muft  be  particularly  careful  to  untie  his  garters  and 
cravat,  as  this  precaution  will  fecure  him  from  the  rifle 
of  a  rupture,  and  from  the  ill  effects  of  the  blood  ruffl- 
ing violently  towards  the  head  and  breaft. 

After  the  vomiting  has  fubfided,  its  return  may  be 
guarded  againft  by  preferving  a  ftate  of  repofe,  and 
even  keeping  the  eyes  fhut  for  a  considerable  time.  Let 
the  patient  choofe  a  cool,  ventilated  place,  remember- 
ing to  keep  himfelf  warm  and  well  clothed,  as  perfpira- 
ticn  is  highly  falutary.  But  he  muft  not  indulge  in 
too  long  lleep  during  the  day-time,  as  this  induces  tor- 
pidnefs.  In  the  morning  he  fhould  conftantly  take  a 
gargle  of  fugar  diffolved  in  vinegar.  Let  him  eat 
often,  but  fparingly  :  and  if  he  can  content  himfelf  with 
a  di(h  of  chocolate,  coffee,  or  ftrong  tea,  he  will  reap 
ftill  greater  benefit.  He  fhould  never  drink  water  in 
its  pure  elementary  ftate,  but  mix  it  with  brandy,  vine- 
gar, or  wine.  In  the  morning,  inftead  of  brandy,  he 
may  take  a  glafs  of  wine,  with  an  infufion  of  orange 
peel,  gentian  root,  or  peruvian  bark  (quinquina).  A 
glafs  of  punch  taken  occasionally  will  prove  of  very  ef- 
fential  fervice,  as  it  promotes  perforation. 

Perfons  in  the  habit  of  fmoking,  will  find  a  pleafant 
and  falutary  companion  in  the  pipe  ;  but  thofe  who  are 
not  accuftomed  to  it  will  be  fufferers  by  taking  to  the 
practice. 

In  conclusion,  it  is  proper  to  add,  that  warm  cloth- 
ing, flannel  fhirts,  trowfers,  caps,  &c.  are  efficacious  re- 
medies againft  excefllve  expectoration,  and  all  other 
fymptoms  of  this  terrible  diforder. 

SE'BACO,  an  ifland  on  the  weft  coaft  of  Mexico, 
12  miles  north  of  Point  Mariat,  and  45  north-eall  of 
Quicara. — Morse. 

SEBACOOK,   or  Sebago,   a  pond  or  lake  of  the 
S  2  District 
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Diftrict  of  Maine,    18  miles  N.  W.  of  Portland,    is  and  the  circular  arc  a  circular  portion  of  the  fnrface  of 

equal  in  extent  to  two  large  townfhips,  and  is  connect-  the  fphere  of  the  fame  radius.     So  that  the  fpherical 

ed  with  Long  Pond  on  the  north-weft  by  Sungo,  or  fector  confifts  of  a  right  cone,  and  of  a  fegment  of  the 

Songo   river.       The  whole  extent  of   thefe  waters  is  fphere  having  the  fame  common  bafe  with  the  cone, 

nearly  30  miles  north-weft  and  fouth-eaft. — ib.  And  hence  the  folid  content  of  it  will  be  found  by 

SEBARIMA,  one  of  the  principal  mouths  of  Oro-  multiplying  the  bafe  or  fpherical  furface  by  the  radius 

noeo  river  that  is  navigable  for  (hips. — ib.  of  the  fphere,  and  taking  a  third  part  of  the  product. 

SEBASTACOOK,  a  river  of  the  Diftrict  of  Maine,         Sector  of  an  ellipfe,  or  of  an  hyperbola,  &c.  is  a  part 

that  rifes  in  lakes  nearly  N.  from  its  mouth  ;  and  in  its  refembling  the  circular  fector,  being  contained  by  three 

windings  receives   brooks   and  fmall   ftreams   for   the  lines,  two  of  which  are  radii,  or  lines  drawn  from  the 

fpace  of  150  miles,  and  joins  the  Kennebeck  at  Tacon-  centre  of  the  figure  to  the  curve,  and  the  intercepted 

net  Fall,    where   Fort  Halifax   was  erected  in    1754-  arc  or  p^rt  of  that  curve. 

The  fall  is   18  miles  from  Fort  Weftern,  which  was         SED,    Cape,   a  promontory  on  the  N.  fide  of  the 

built  in    1752.      Irs   numerous   ftreams  abound   with  ifland  of  Cuba,  and   18  leagues  from  the  Havannah. 

fmall  fifh,  as  alewives,  &c. — lb.  — Morse. 

SEBASTIAN,    Cape  St,    the  eaftern  point  of  the         SEDGWICK,  a  townfhip  of  the  Diftrict  of  Maine, 

Gulf  of  Darien,  on  the  coaft  of  the  Spanifh  Main,  is  Hancock  county,    on  Nafkeag   Point,    which   bounds 

10  leagues  from  the  weftern  point  of  Cape  Tiburon.  Penobfcot  on  the  north-eaft.     It  extends  up  to  the  town 

Here  was  formerly  a  city,  which  was  abandoned  on  of  Penobfcot,  and  is   315  miles  north-eait  of  Bofton. 

account  of  its  unwholefome  fitualion. — ib.  — lb. 

Sebastian,  Cape  St,  on  the  coalt  of  California.     N.         SEEDS,  Preservation  of,  in  a  ftate  fit  for  vege- 

lat.  43,  W.  long.  126. — ib.  tation,  is  a  matter  of  great  and  general  importance,  be- 

Sebastian,    St,    a  town  of  Terra  Firma,    on  the  caufe,  if  it  can  be  accomplifhed,  it  will  enable  us  to  rear 

eaftern  fide  of  the  Gulf  of  Darien. — ib.  many  ufeful  plants  in  one  country  which  are  there  un- 

Sebastian  Ifland,  St,  on  the  coaft  of  Brazil,  is  S.  known,  being  indigenous  only  in  others  at  a  great  dif- 

W.  by  W.  from  the  bay  of  Angra  dos  Reys ;  to  the  tance  from  it.     There  is  a  letter  on  (his  fubject  in  the 

eaftward  of  which  are  feveral  other  iflands  of  lefs  note.  16th  volume  of  the   Tranfatlions  of  the  Society  of  Arts, 

The  city  of  Sebaftian  is  large  and  handfome,  and  the  &c.  from  which  we  fliall  extract  what  is  fit  for  our 

capital  of  the  province  of  Rio  Janeiro,  being  feated  at  purpofe. 

the  mouth  of  the  river  of  that  name.     S.  lat.  22  54,         "  Many  years  a%o  (fays  the  author),  having  obferved 

W.  long.  43  1 1. — ib.  fome  feeds  which  had  got  accidentally  amongft  raifins, 

Sebastian  River,  St,  or  Spani/h  Admiral's  Creek,  on  and  that  they  were  fuch  as  are  generally  attended  with 

the  E.  coaft  of  Eaft  Florida,  has  communication  with  difficulty  to  raife  in  England  after  coming  in  the  ufual 

Indian  river.     Oppofite  this  river  the  admiral  of  the  way  from  abroad,  I  fowed  them  in  pots,  within  a  fra- 

Plate  Fleet  perifhed  in  17 15.     The  reft  of  the  fleet,  14  ming ;  and  as  all  of  them  grew,  I  commiffioned  my 

in  number,  were  loft  between  this  and  the  Beach  yard,  fons,  who  were  then  abroad,  to  pack  up  all  forts  of 

— ib.  feeds  they  could  procure  in  abforbent  paper,  and  fend 

Sebastian  de  la  Plata,  a  fmall  place  in  the  jurifdic-  fome  of  them   furrounded    by  raifins,   and  others  by 

tion  of  Popayan,  in  the  province  of  Quito,  6  miles  N.  brown  moift  fugar  ;  concluding  that  the  former  feeds 

E.  of  Popayan.      It  ftands  on  a  large  plain  on  the  bank  had  been  prefer ved  by  a  peculiarly  favourable  ftate  of 

of  the  river  Galli,  and  is  fubject  to  earthquakes.     There  moifture  thus  afforded  them.      It  occurred,  likewife, 

are  filver  mines  in  its  vicinity.     N.  lat.  3  44,  W.  long,  that  as  many  of  our  common  feeds,  fuch  as  clover, 

74  ]  — ib.  charlock,  &c.   would  lie  dormant  for  ages  within  the 

SEBOU,  or  Sibou,  fmall  iflands  on  the  coaft  of  Cape  earth,    well   preferved   for  vegetation   whenever   they 

Breton  ifland,  off  the  fouth  point  of  Port  Dauphin. — ib.  might  happen  to  be  thrown  to  the  furface,  and  expofed 

SECAS    ISLANDS,    or  Dry  Iflands,   on  the  W.  to  the   atmofphere,    fo   thefe  foreign   feeds   might  be 

coaft  of   New-Mexico,    are  within  Bahia  Honda,    or  equally  preferved,  for  many  months  at  lea  ft,  by  the 

Deep  Bay,  and  12  miles  from  Point  Chiriqui,  the  limit  kindly  covering  and  genial  moifture  that  either  raifins - 

of  the  bay. — ib.  or  fugar  afforded  them  :  and  this  conjecture  was  really 

SECHURA,  a  town  of  Peru,   10  leagues  fouth  of  fulfilled,  as  not  one  in  twenty  of  them  failed  to  vege- 

Piura,  fituated  on  the  bank  of  a  river  of  its  own  name,  tate,  when  thofe  of  the  fame  kinds,  that  I  ordered  to 

a  league  from  the  ocean.     It  contains  about  400  fami-  be  fent  lapped  in  common  parcels,  and  forwarded  with 

lies,  all  Indians  ;  chiefly  employed  in  fifhing  or  driving  them,  would  not  grow  at  all.     I  obferved,  upon  exa- 

of  mules.     They  are  remarkably  ingenious,  and  gene-  mining   them  all  before  they  were  committed  to  the 

rally  fucceed  in  whatever  they  apply  themfelves   to.  earth,  that  there  was  a  prevailing  drynefs  in  the  latter, 

The  Defert  of  Sechura  is  a  frightful  wafte  of  fand,  and  that  the  former  looked  fiefh  and  healthy,  and  were 

extending  30  leagues  to  the  town  of  Morope.     S.  lat.  not  in  the  leaft  infefted  by  infects,  as  was  the  cafe  with 

5  32  33'  W.  l°ng-  79  42- — &  t^ie  others,       It  has  been  tried  repeatedly  to  convey 

SECKLONG,  a  town  of  New-Spain,  on  the  Mof-  feeds    (of    many  plants  difficult   to   raife)    cl  fed  up 

quito  fhore,  on  the  north-weftern  fide  of  Golden  river;  in  bottles,  but  without  fuccefs ;  fome  greater  propor- 

about  100  miles  from  Cape  Gracias  a  Dios,    at  the  tion  of  air,  as  well  as  a  proper  ftate  of  moifture,  per- 

mouth  of  the  river. — ib.  haps,  being  neceflary.     I  fhould  alfo  obferve,  that  no 

SECTOR  of  a  Sphere,  is  the  folid  generated  by  difference  was  made  in  the  package  of  the  feeds,  re- 

the  revolution  of  the  fector  of  a  circle  about  one  of  its  fpecting  their  being  kept  in  hulks,  pods,  &c.  fo  as  to 

radii ;  the  other  radius  defcribing  the  furface  of  a  cone,  give  thofe  in  raifins  or  fugar  any  advantage  over  the 

others, 
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Ionic,    others    all  being  fent  equally  guarded  by  their  natural  little  difference  between   the  features   of   their   faces.    Segalien. 

|  teguments."  Their  upper  lip  is  tattoed  all  over  of  a  blue  colour,  and  v-*r~v~N'- 

lien.        SEEKHONK  River  is  the  name  of  that  part  of  they  wear  their  hair  long  and  flowing  :  their  drefs  hard- 

'^W'  Pawtucket  river   below   Pawtucket  bridge   and   falls  ;  ly  differs  from  that  of  the  men ;  the  colour  of  the  fkin 

from  which  to  its  mouth  at  Fox  Point,  in  the  town  of  in  both  fexes  is  tawny,  and  that  of  their  nails,  which 

Providence,  is  a  little  more  than  4  miles.     Over  it  are  they  fuffer  to  grow  to  a  great  length,  is  a  fhade  darker 

two  bridges    connecting  Providence  in   Rhode-Ifland,  than  that  of  Europeans.    Thefe  iflanders  are  very  hairy, 

with  the  Sta'te  of  Maffachufetts,  viz   India  bridge,  and  and  have  long  beards,  which  gives,  efpecially  to  the 

three-fourths   of    a    mile    above    that    Central  bridge,  old  men,  a  grave  and  venerable  air :  thefe  laft  appear  to 

jlforse.  be  held  in  much  refpecl  by  the  younger  part  of  the  in- 

SEEWEE  Bay,  or  Bull's  Harbour,  on  the  coaft  of  habitants.     The  hair  of  their  head  is  black,  frnooth,. 

S.  Carolina,  lies  nearly  at  an  equal  diftance  fouth-weft  and  moderately  flrong  ;  in  fome  it  is  of  a  chefnut  co- 

of  Cape  Roman,  and  north  eaft  of  Charlefton  Entrance,  -lour  :  they  all  wear  it  round,  about  fix  inches  long  be-' 

having  feveral  ifles  which  form  the  bay. — lb.  hind,  and  cut  into  a  brufh  on  the  top  of  their  head  and 

SEGALIEN,  the  name  given  by  Europeans  to  a  over  the  temples, 
large  iiLnd  feparated  by  a  narrow  channel  from  the         Their  cloathing  confifts  of  a  kind  of  furtout  which 

coalt  of  Chinefe  Tartary,    and  called  by  the  natives  wraps  over  before,  where  it  is  faftened  by  little  buttons, 

Tchoka,  and  by  the  Chinefe  Okujejb.     It  lies  between  firings,  and  a  girdle  placed  above  the  haunches.     This 

the  46th  and  54th  degrees  of  north  latitude,  but  its  furtout  is  made  of  fkin  or  quilted  nankeen,  a  kind  of 

breadth  from  eaft  to  welt  is  not  known.     Indeed  hardly  ftuff  that  they  make  of  willow  bark:  it  generally  reaches 

any  thing  about  it  was  known  till  the  year  1787,  that  to  the  calf  of  the  leg,  and  fometimes  even  lower,  which 

M.  La  Peroufe  penetrated  almoft  to  the  bottom  of  the  for  the  molt  part  renders  the  ufe  of  drawers  unnecef- 

cbannel  which  feparates  it  from   the   continent,    and  fary  :  fome  of  them  wear  feal  fkin  boots,  the  feet  of 

which  grew  fo  very  (hallow  as  he  advanced  northward  which,  in  form  and  workmanfhip,  refemble  the  Chinefe 

that,  in  all  probability,  the  ifland  will  foon  become  a  (hoe ;  but  the  greater  number  of  them  go  bare-footed 

peninfula.     The  French  frigates  came  to  anchor  in  dif-  and  bare-headed:  a  few  indeed  wear  a  bandage  of  bear- 

ferent  bays  on  the  coaft  of  Segalien  ;  and  the  fineft  of  fkin  round  the  head  ;  but  this  is  rather  as  an  ornament 

thefe  bays,  tc  which  the  Commodore  gave  the  name  of  than  a  defence  againft  the  weather. 
Baie  d'EJlahig,  is  fituated  in  480  50/  N.  Lat.  and  1400         Like  the  lower  claffes  of  the  Chinefe,  they  all  wear 

32'  Lon.  Eaft  from  Paris.  a  girdle,  to  which  they  hang  their  knife  as  a  defence 

La  Peroufe  and  M.  Rollin,  the  furgeon  of  his  fhip,  againft  the  bears,  and  feveral  little  pockets,  into  which 

both  defcribe  the  natives  of  this  ifland  as  a  worthy  and  they  put  their  flint  and  fteel,  their  pipe,  and  their  box  of 

intelligent  people.     Of  the  prefents  which' were  made  tobacco;  for  they  make  a  general  practice  of  fmoking. 
to  them,  they  feemed  to  fet  a  value  only  on  fuch  as        Their  huts  are  fufficient  to  defend  them  againft  the 

were  ufe ful.    Iron  and  ftuff;  prevailed  over  every  thing;  rain  and  other  inclemencies  of  the  air,  but  are  very 

they  underftood  metals  as  well  as  their  guefts,  and  for  fmall  in  proportion  to  the  number  of  the  inhabitants 

ornament  preferred  filver  to  copper,  and  copper  to  iron,  which  they  contain.     The  roof  is  formed  of  two  incli- 

They  make  ufe  of  looms,   which,   though  fmall,  are  ned  planes,  which  are  from  ten  to  twelve  feet  high  at 

very  complete  inftruments  ;  and  by  means  of  fpindles  their  junction,    and  three 'or  four  on  the  fides:    the 

they  prepare  thread  of  the  hair  of  animals,  of  the  bark  breadth  of  the  roof  is  about  fifteen  feet,  and  its  length 

of  the  willow,  ^nd  the  great  nettle,  from  which  they  eighteen:  thefe  cabins  are  conftructed  of  frame  work, 

make  their  ftuffs.     They  are  of  a  moderate  fize,  fquat,  ftrongly  put  together,  the  fides  being  filled  up  with  the 

and  ftrong  built,  with  the  mufcles  of  their  bodies  very  bark  of  trees,  and  the  top  thatched  with  dry  grafs  in  the 

exactly  defined  :  their  common  height  is  five  feet,  and  fame  manner  as  our  cottages  are. 

the  greateft  does  not  exceed  five  feet  four  inches ;  but         On  the  infide  of  thefe  houfes  is  a  fquare  of  earth  raif- 

men  of  this  fize  are   very  uncommon    among  them,  ed  about  fix  inches  above  the  ground,  and  fupported 

They  have  all  a  large  head,  and  a  broader  and  more  on  the  fides  by  ftrong  planking  ;  on  this  they  make  the 

rounded  face   than   Europeans;    their  countenance  is  fire:  along  the  fides  of  the  apartment  are  benches  twelve 

animated  and  agreeable,  though,  upon  the  whole,  it  is  or  fifteen  inches  high,  which  they  cover  with  mats,  on 

deftitute  of  that  regularity  and  grace  which  we  efteem  which  they  deep. 

fo  eifential  to  beauty  :  they  have  large  cheeks,  a  fhort        The  utenfils  that  they  employ  in  cooking  their  food 

nofe  rounded  at  its  extremity,  with  very  broad  noftrils  :  confift  of  an  iron  pot,  ihells,  veffels  made  of  wood  and 

their  eyes  are  lively,  of  a  moderate  fize,  for  the  moft  birch  bark,  of  various  lhapes  and  workmanfhip  ;  and,, 

part  black,  though  fome  have  blue  ones  among  them  :  like  the  Chinefe,   they  take  up  their  food  with   little 

their  eyebrows  are  bufhy,  their  mouth  of  the  common  fticks  :  they  have  generally  two  meals  in  the  day,  one 

fize,  their  voice  is  ftrong,  their  lips  are  rather  thick,  at  noon,  and  the  other  in  the  evening, 
and  of  a  dull  red:  M.  Rollin  remarked,  that  in  feveral        The  habitations  in  the  fouth  part  of  the.  ifland  are 

the  upper  lip  was  tattoed,  and  tinged  of  a  blue  colour  :  much  better  built  and  furnifhed,  having  for  the  moft 

thefe,  as  well  as  their  eyes,  are  capable  of  every  variety  part  planked  floors  :  our  author  faw  in  them  fome  vef- 

of  expreffion :  their  teeth  are  white,  even,  and  of  the  fels  of  Japan  porcelain,  on  which  the  owners  appeared 

ufual  number  ;  their  chin  is  rounded  and  a  little  advan-  to  fet  great  value,  probably  becaufe  they  are  not  to  be 

cing  ;  their  ears  are  fmall :  they  bore  and  wear  in  them  procured  but  with  great  trouble  and  at  confiderable  ex- 

glafi>  ornaments  or  filver  rings.  penfe.     They  cultivate  no  kind  of  vegetable,  living  only 

The  women  are  not  fo  large  as  the  men,  and  are  of  on  dried  and  fmoked  fifh,  and  what  little  game  they 

a  more  rounded  and  delicate  figure,  though  there  is  but  take  by  hunting. 

Each 
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Each  family  has  its  own  canoe,  and  implements  for 
fifhing  and  hunting.  Their  arms  are  bows,  javelins, 
and  a  kind  of  fpontoon,  which  they  ufe  principally  in 
bear-hunting.  By  the  fide  of  their  houfes  are  the  ma- 
gazines, in  which  they  lay  up  the  provifion  which  they 
have  prepared  and  collected  during  fummer  for  their 
winter  fubiiftence.  It  confifts  of  dried  fifh,  and  a  con- 
fiderable  quantity  of  garlic  and  wild  celery,  angelica,  a 
bulbous  root  which  they  call  ape,  better  known  under 
the  name  of  the  yellow  lily  of  Kamtfchatka,  and  fifh 
oil,  which  they  preferve  in  the  ftomachs  of  bears,  and 
other  large  animals.  Thefe  magazines  are  made  of 
planks,  ftrongly  and  clofely  put  together,  raifed  above 
the  ground  on  (takes  about  four  feet  high. 

Dogs  are  the  only  domeftic  animals  belonging  to  the 
natives  of  Tchoka;  they  ,are  of  a  middling  fize,  with 
fhaggy  hair,  pricked  ears,  and  a  fharp  long  muzzle; 
their  cry  is  loud  and  not  lavage. 

Thefe  people,  who  are  of  a  very  mild  and  unfufpecl- 
ing  difpofition,  appear  to  have  commercial  intercourfe 
with  the  Chinefe  by  means  of  the  Mantchou  Tartars, 
with  the  Ruffians  to  the  north  of  their  ifland,  and  the 
Japanefe  to  the  fouth  :  but  the  articles  of  trade  are  of 
no  great  confequence,  confiding  only  of  a  few  furs  and 
whale  oil.  This  filh  is  caught  only  on  the  fouthern 
coaft  of  the  ifland.  Their  mode  of  extracting  the  oil  is 
by  no  means  economical;  they  drag  the  whale  on  fliore 
on  a  floping  ground,  and  differing  it  to  putrefy,  receive 
in  a  trench,  at  the  foot  of  the  flope,  the  oil,  which  fe- 
parates  fpontaneoufly. 

The  ifland  is  well  wooded,  and  mountainous  towards 
the  centre,  but  is  Hat  and  level  along  the  coaft,  the  foil 
of  which  appears  admirably  adapted  to  agriculture  : 
vegetation  is  extremely  vigorous  here  ;  fnrefls  of  pine, 
willow,  oak,  and  birch,  cover  nearly  the  whole  furface. 
The  fea  abounds  with  fifh,  as  well  as  the  rivers  and 
brooks,  which  ("warm  with  falmon  and  trout  of  an  ex- 
cellent quality.  The  weather  is,  in  general,  foggy  and 
mild.  All  the  inhabitants  have  an  air  of  health  and 
ftrength,  which  they  retain  even  to  extreme  old  age  ; 
nor  did  our  author  obferve  among  them  any inftance  of 
defective  organization,  or  the  leaft  trace  of  contagious 
or  eruptive  difordeis. 

SEGMENTS,  line  of,  are  two  particular  lines,  fo 
called  en  Gunter's  fector.  They  lie  between  the  lines 
of  fines  and  fuperfices,  and  are  numbered  with  5,  6,  7, 
8,  9,  10.  They  reprefent  the  diameter  of  a  circle,  fo 
divided  into  100  parts,  as  that  a  right  line  drawn 
through  thofe  parts,  and  perpendicular  to  the  diame- 
ter, (hall  cut  the  circle  into  two  fegments,  the  greater 
of  which  ihall  have  the  fame  proportion  to  the  whole 
circle,  as  the  parts  cut  off  have  to  100. 

SEGO,  the  capital  of  the  kingdom  of  Bambarra  in 
Africa,  is  fituated  on  the  banks  of  the  Niger,  in  140 
4'  N.  Lat.  and  20  1'  Welt  Long.  It  confifts,  properly 
fpeaking,  of  four  diftinct  towns  ;  two  on  the  northern 
bank  of  the  Niger,  called  Sego  Korro,  and  Sego  Boo  ; 
and  two  on  the  fouthern  bank,  called  Sego  Soo  Korro, 
and  Sego  See  Korro.  They  are  all  furrounded  with 
high  mud-walls  ;  the  houfes  are  built  of  clay,  of  afquare 
form,  with  flat  roofs  ;  fome  of  them  have  two  ftories, 
and  many  of  them  are  whitewafhed.  Befides  thefe 
buildings,  Moorifh  mofques  are  feen  in  every  quarter ; 
and  the  Itreets,  though  narrow,  are  broad  enough  for 
every  ufeful  purpofe  in  a  country  where  wheel-carriages 


are  entirely  unknown.  Mr  Park  informs  us,  that  from 
the  belt  inquiries  that  he  could  make,  he  has  reafon  to 
believe  that  Sego  contains  altogether  about  thirty  thou- 
fand  inhabitants.  The  King  of  Bambarra  conftantly 
refides  at  Sego  See  Korro ;  he  employs  a  great  many 
flaves  in  conveying  people  over  the  river,  and  the  money 
they  receive  (though  the  fare  is  only  ten  kowrie  fhells 
for  each  individual)  furnifhes  aconfiderable  revenue  to 
the  king  in  the  courfe  of  a  year.  The  canoes  are  of  a 
fmgular  conftruclion,  each  of  them  being  formed  of  the 
trunks  of  two  large  trees,  rendered  concave,  and  joined 
together,  not  fide  by  fide.,  but  endwife;  the  junction 
being  exaflly  acrofs  the  middle  of  the  cance  ;  they  are 
therefore  very  long  and  difproportionably  narrow,  and 
have  neither  decks  nor  marts ;  they  are,  however,  very 
roomy ;  for  our  author  obferved  in  one  of  them  four 
horfes,  and  feveral  people,  eroding  over  the  river.  The 
vew  of  this  extenfive  city  ;  the  numerous  canoes  upon 
the  river;  the  crowded  population,  and  the  cultivated 
ftate  of  the  furrounding  country,  formed  altogether  a 
profpecl  of  civilization  and  magnificence  which  he  little 
expected  to  find  in  the  bofom  of  Africa. 

He  met  not,  however,  in  Sego  with  that  hofpitality 
which  he  had  experienced  in  fome  other  African  towns. 
The  Moors,  who  abound  in  it,  and  whofe  bigotry  ren- 
ders them  the  implacable  enemies  of  every  white  man 
fufpected  of  being  a  Chriftian,  contrived  to  perfuade 
the  king  that  it  v/as  for  no  good  purpofe  he  had  come 
into  the  territories  of  Bambarra.  He  was  therefore 
ordered  to  take  up  his  refidence  at  a  village  a  little  dif- 
tant,  without  being  admitted  into  the  royal  prefence. 
Even  there,  fo  ftrong  was  the  prejudice  that  had  been 
excited  againft  him,  no  perfon  would  admit  him  into 
his  houfe.  About  funfet,  however,  as  he  was  preparing 
to  pafs  the  night  in  the  top  of  a  tree,  that  he  might 
not  be  in  danger  of  being  torn  to  pieces  by  wild  bealts, 
a  poor  Negro  woman  conducted  him  to  her  hut,  dreffed 
a  tine  fifh  for  his  fupper,  and  iurnifhed  him  with  a  mat 
to  fleep  on.  She  then  called  to  the  female  part  of  her 
family,  who  had  Rood  gazing  on  him  ail  the  while  with 
fixed  aftonilhment,  to  refume  their  tafk  of  fpinning  cot- 
ton ;  in  which  they  continued  to  employ  themfelves 
great  part  of  the  night.  They  lightened  their  labour 
by  fongs ;  one  of  which  was  compofed  extempore,  for 
our  author  was  himfelf  the  fubjeel  of  it.  It  was  fung 
by  one  of  the  young  women,  the  reft  joining  in  a  fort 
of  chorus.  The  air  was  fweet  and  plaintive,  and  the 
words,  literally  tranflated,  were  thefe — "  The  winds 
roared,  and  the  rains  fell. — The  poor  white  man,  faint 
and  weary,  came  and  fat  under  our  tree. — He  has  no 
mother  to  bring  him  milk ;  no  wife  to  grind  his  corn. 
Chorus.  Let  us  pity  the  white  man  ;  no  mother  has  he", 
&c.  &c.  "  Trifling  (fays  Mr  Park)  as  this  recital 
may  appear  to  the  reader,  to  a  perfon  in  my  fituation 
the  circumftance  was  affecting  in  the  higheft  degree." 

Having  remained  three  days  in  this  village,  he  was 
difmiffed  on  the  fourth,  after  receiving  from  the  king 
5000  kowries,  to  enable  him  to  purchafe  provifions  in 
the  courfe  of  his  journey.  Though  this  fum  amount- 
ed only  to  one  pound  fterling,  fo  cheap  are  the  necefla- 
ries  of  life  in  Bambarra,  that  it  was  fufficient  to  pur- 
chafe provifions  for  himfelf,  and  corn  for  his  horfe,  for 
fifty  days. 

SEGOVIA,  New,  a  fmall  city  in  the  jurifdidtion  of 
Guatimala,   in  New  Spain,    30  miles  north  of  New 

Granada, 
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Granada.     It  has  feveral  gold  mines  in  its  neighbour-    They  inhabit  on  Geneflee  river,  at  the  GenefTee  Caftle.      Sean* 
hood,  though  the  city  is  fmall  and  thinly  inhabited.    The  tribe  confifts  of  about  1780  fouls.     They  have  two  ' 
S  'cas.     N.  lat.  12  42,  W.  long.  87  31 .— Morse.  towns  of  60  or  70  fouls  each,  on  French  Creek  in  Penn- 

V|/">*~/      SEGUINE  I/land,   or  Segum,    on  the  coaft  of  the    iylvania,  and  another  town  on  Buffaloe  Creek,  and  two 

DiftricT:  of  Maine,  is  one  of  the  fouthernmoft  iflands  in    imall  towns  on  Alleghany  river ib. 

Cafco  Bay  ;  between  Cape  Small  Point  and  George-  SENN,  a  kind  cf  itinerant  covvkeeper  in  Switzer- 
town.  There  is  a  light-houfe  on  this  ifland  which  con-  land,  particularly  in  the  canton  of  Appenzell.  Thefe 
tains 'a  repeating  light,  fo  constructed  as  to  difappear  men  do  not  grow  fo  much  hay  themfelves  as  they  re- 
once  every  minute  and  a  half,  which  diftinguiihes  it  quire  for  their  cattle  during  the  winter  feafon,  and  f<>me 
from  Portland  light.  N.  lat.  43  56,  W.  long.  69  20.  of  them  have  no  grafs  lands  at  all.  To  fupply  this  de- 
_;£.  ficiency,   they  employ  agents  throughout  the  canton, 

SEGURA  de  la  Frontera,  a  large  town  in  the  pro-  who  are  to  inform  them  where  good  hay  may  be  ob- 
vince  of  Tlafcala,  and  kingdom  of  Mexico,  70  miles  tained,  which  farmers  made  it  in  favourable  weather, 
weft  of  Xalappa,  and  in  the  road  from  Vera  Cruz  to  &c.  and  then  the  Senn,  or  the  great  cowkeeper,  who. 
Mexico.  The  (urrounding  country  has  a  temperate  is  in  want  of  fodder,  makes  his  agreements  for  the  win- 
air,  and  is  remarkably  fruitful,  producing  large  quan-  ter  with  the  wealthier  farmers,  to  whom  he  fucceffively 
tities  of  corn  and  fruits,  particularly  grapes.  N.  lat.  drives  his  cattle  as  foon  as  they  return  from  graft. 
19  28,  W.  long.  100  10. — ib.  Thus  the  itinerant  Senn,  with  his  cows,  often  vifits  five 

SELL,  in  building,  is  of  two  kinds,  viz.  Ground  different  places  during  the  winter  feafon.  He  who 
Sell,  which  denotes  the  lowed  piece  of  timber  in  a  fells  the  hay  furnilhes  the  Senn  not  only  with  (tabling 
wooden  building,  and  that  upon  which  the  whole  fu-  for  his  beafts,  but  boards  and  lodges  him  as  well  as  his 
perltruSure  is  raifed  ;  and  Sell  of  a  Window,  or  of  a  whole  family.  In  return,  the  Senn,  befides  paying  the 
Door,  which  is  the  bottom  piece  in  the  frame  of  them,  ftipulated  price  for  the  hay,  allows  to  his  hoft  as  much 
upon  which  they  reft.  milk,  whey,  and  zkger  (a  kind  of  lean  cheefe)  as  may 

SEM1NOLES,  a  divifion  of  the  Creek  nation  of  be  ufed  in  the  houfe,  and  leaves  him  alfo  the  manure  of 
Indians.  They  inhabit  the  flat,  level  country  on  the  his  cows.  In  the  middle  of  April,  when  Nature  re- 
rivers  Apalachicola  and  Flint. — Morse.  vives,  the  Senn  again  iffues  forth  with  his  herd  to  the 

SEMPRONIUS,  a  townthip  of  New- York,  nearly  meadows  and  fertile  Alps,  which  he  rents  for  the  fum- 
in  the  centre  of  the  county  of  Onondago,  is  20  miles  mer.  Thus  the  life  of  thefe  men  is  a  conftant  migra- 
fouth-eaft  from  the  ferry  on  Cayuga  Lake.  It  is  with-  tion,  affording  the  mod  plealing  variety,  and  bleiiino- 
in  the  jurifdiclion  of  the  townfhip  of  Scipio. — ib.  them  with  health,  content,  and  cheerfulnefs  ;  but  th&y 

SENECA,  a  town  of  New- York,  Onondago  coun-  had  not  been  then  curfed  with  French  fraternity. 
ty,  lately  laid  off  into  ftreets  and  fquares,  on  the  north  Fine  cattle  are  the  pride  of  the  cowkeeper  who  in- 
fide  of  Seneca  Falls.  The  enterprifing  proprietors  are  habits  the  Alps  : — but,  not  fatisfied  with  their  natural 
erecting  flour  and  faw  mills,  of  the  beft  kind,  on  this  beauty,  he  will  likewife  pleafe  his  vanity.  He  adorns 
never  failing  dream  ;  and  from  its  central  fituation,  his  beft  cows  with  large  bells  fufpended  from  broad 
both  by  land  and  water,  between  the  eaftern  and  wef-  thongs ;  and  the  expenfe  in  fuch  bells  is  carried  even 
tern  countries,  being  at  the  carrying  place,  it  promifes  to  a  luxurious  excefs.  Every  Senn  has  an  harmonious 
a  rapid  increafe.  The  proprietors  have  expended  large  fet  of  at  leaft  two  or  three  bells,  chiming  in  with  the 
fums  of  money,  not  only  in  erecting  mills,  but  in  build-  famous  ran%  der  vetches  (a).  The  inhabitants  of  the 
ing  a  convenient  bridge  acrofs  Seneca  river,  and  are  Tyrol  bring  a  number  of  fuch  bell?,  of  all  fizes,  to 
now  co-operating  with  the  enterprifing  Gen.  William-  every  fair  kept  in  the  canton  of  Appenzell.  They  are 
fon  in  making  a  good  waggon-road  to  Geneva. — ib.        fixed  to  a  broad  ftrap,  neatly  pinked,  cut  out,  and  em- 

Seneca  Creek,  in  Maryland,  has  two  branches;  broidered  ;  which  is  fattened  round  the  cow's  neck  by 
one  of  which  is  called  Little  Seneca.  It  empties  into  means  of  a  large  buckle.  A  bell  of  the  hrgelt  fize 
Patowmac  river,  about  19  miles  N.  W.  of  the  mouth  meafures  upwards  of  a  foot  in  diameter,  is  of  an  uni- 
of  Rock  Creek,  which  feparates  Georgetown  from  form  width  at  top,  fwells  out  in  the  middle,  and  tapers 
Wafhington  city. — ib.  towards  the  end.     It  cofts  from  forty  to  fifty  gilders ; 

Seneca  River,  in  the  State  of  New-York,  rifes  in  and  the  whole  peal  of  bells,  including  the  thongs,  will 
the  Seneca  country  ;  runs  eaftwardly,  and  in  its  paffage  fometimes  be  worth  between  140  and  150  gilders, 
receives  the  waters  of  Seneca  and  Cayuga  lakes,  (which  while  the  whole  apparel  of  the  Senn  himfelf,  when  beft 
lie  north  arid  fbuth  10  or  12  miles  apart ;  each  is  be-  attired,  does  not  amount  to  the  price  of  twenty  gilders, 
tween  30  and  40  miles  in  length,  and  a  mile  in  breadth)  The  fineft  black  cow  is  adorned  with  the  laro-pft  bell» 
and  empties  into  the  Onondago  river,  14  miles  below  and  thole  next  in  appearance  have  two  fmaller.  Thefe 
the  falls,  at  a  place  called  the  Three  Rivers.  The  ri-  ornaments,  however,  are  not  worn  on  every  dav,  but 
ver  is  boatable  from  the  lakes  downwards.  Within  only  on  folemn  occafions,  viz.  when,  in  the  fpring,  they 
half  a  mile  of  the  river  is  the  famous  Salt  Lake. — ib.      are  driven  up  the  Alps,  or  removed  from  one  pafture 

Senecas,  a  tribe  of  Indians,  one  of  the  Six  Nations,    to  another;   or  when  they  defcend  in  the  autumn,  or 

travel 


(a)  This  famous  paftoral  fong  is  never  fung  by  the  cowherds  with  words  to  it :  all  the  tones  of  it  are  fimple„ 
and  moftly  formed  within  the  throat.  Hence  the  tune  produces  very  little  or  no  motion  of  the  jawbones,  and 
its  founds  do  not  refemble  thofe  which  commonly  i-lTue  from  the  human  throat,  but  rather  feem  to  be  the  tones, 
of  fome  wind  inftrument ;  particularly  as  fcarcely  any  breathing  is  perceived,  and  as  the  cowherds  fometimes.  fing 
for  minutes  together  without  fetching  breath. 
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Serrana, 


the  clufter  of  ftars  in  the  neck  of  the  fign  Taurus,  the 
bull,  properly  called  the  Pleiades.  They  are  fo  called 
from  their  number  Seven  which  appear  to  the  naked 
eye,  though  fome  eyes  can  difcover  only  fix  of  them  ; 
but  by  the  help  of  telefcopes  there  appears  to  be  a  great 
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Senter,     travel  in  the  winter  to  the  different  farms,  where  their  found  there  neither  herbs,  trees,  nor  water,  and  went  Serrilht 

owner  has  contracled  for  hay.      On  fuch  days,    the  over  all  the  ifland,  which  is  about  6  miles  in  circuit,       dw, 

Senn,  even  in  the  depth  of  winter,  appears  dreffed  in  a  without  finding  any  thing  to  quench  thirft  or  fatisfy 

fine  white  iliirt,  of  which  the  lleeves  are  rolled  up  above  hunger.     PrefTed  at  laft  with  extreme  hunger,  he  caught 

tlie  elbow ;  neatly  embroidered  red  braces  keep  up  his  fome  crabs  on  the  fhore,  which  were  his  food  for  fome 

yellow  linen  trowfers,  which  reach  down  to  the  fhoes ;  days;  and  then  feeing  large  turtles  which  came  alhore, 

a  fmall  leather  cap,  or  hat,  covers  his  head  ;  and  a  new  he    caught  fome  of  them.     Having  lived    for  three 

milk  bowl,  of  wood  fkilfully  carved,  hangs  acrofs  the  years  in  this  manner,  on  crabs  and  turtles,  and  drank 

left  fhoulder.     Thus  arrayed,  the  Senn  precedes  fing-  nothing   but  rain-water  which   he   gathered  in  turtle- 

ing  the  ranz  des  vetches,  and  followed  by  three  or  four  fhells,  he  difcovered  another  companion  in  misfortune, 

fine  goats  ;  next  comes  the  handfomeft  cow  with  the  who  had  alfo  been  fhipwrecked.     This  companion  was 

great  bell  ;  then  the  two  other  cows  with  fmaller  bells ;  fome  comfort  to  him,  and  they  lived  four  years  toge- 

and  thefe  are  fucceeded  by  the  reft  of  the  cattle  walk-  ther  ;  at  the  end  of  which  time,  a  vefTel  coming  near 

ing  one  after  another,    and  having  in  their  rear  the  the  ifland,    carried  them  both  to  Spain.     The  laft  of 

bull    with    a    one-legged    milking    ftool    hanging    on  thefe  died  on  the  way  thither ;  but  Serrana  was  carried 

his  horns ;    the  proceffion  is  clofed  by  a  traineau,   or  to  Germany,  and  prefented  to  Charles  V.  as  a  kind  of 

fledge,   on  which  are  placed  the  implements  for  the  prodigy,  for  all  hi*  body  was  overgrown  with  hair  like 

dairy.      It  is  furpiifing  to  fee  how  proud  and  pleafed  a  bear,  and  his  beard  came  down  to  his  waift.     Theem- 

the  cows  ftalk  forth  when  ornamented  with  their  bells,  peror  beftowed  on  him  4,800  ducats  to  be  paid  in  Peru  ; 

Who  would  imagine  that  even  thefe  animals  are  fenfible  but  he  died  on  his  way  to  Panama,  as  he  was  going  to 

of  their  rank,  nay,  touched  with  vanity  and  jealoufy  !  receive  them. — ib. 

If  the  leading  cow,  who  hitherto  bore  the  largeft  bell,         SER.RISHTEHDAR,    in   Bengal,    keeper  of  re- 
be  deprived  of  her  honours,  fhe  very  plainly  manifefts  cords  or  accounts. 

her  grief  at  the  difgrace,  by  lowing  inceffantly,  abftain-         SESEME  §)uian,   a  river  of  the  N.  W.    Territory, 

ing  from  food,  and  growing  lean.     The  happy  rival,  which  empties  through  the  weftern  bank  of  Illinois  ri- 

on  whom  the  diftinguifhing  badge  of  fuperiority  has  ver,  about  180  miles  from  the  Miffifiippi.     Its  mouth 

devolved,  experiences  her  marked  vengeance,   and  is  is  40  yards  wide  ;  and  the  land  bordering  on  it  is  very 

butted,  wounded,  and  perfecuted  by  her  in  the  moft  good.     Itisboatable  60  miles. — Morse. 
furious  manner  ;  until  the  former  either  recovers  her         SEVEN  Brothers,  fmall  iflands  on  the  north  coaft  of 

bell,  or  is  entirely  removed  from  the  herd.     However  the  ifland  of  St  Domingo.    They  lie  oppofite  the  mouth 

lingular  this  phenomenon  may  appear,  it  is  placed  be-  of  Monte  Chrift  river,   or  Grand  Yaqui.     They  have 

yond  all  doubt  by  the  concurring  teftimony  of  cen-  occalloned  feveral  wrecks,  and  prove  a  fhelter  to  priva- 

turies.  teers. — ib. 

The  cows,  when  difperfed  on  the  Alps,  are  brought         Seven  IJlands  Bay,  on  the  north  fide  of  the  river  St 

together  by  the  voice  of  the  Senn,  who  is  then  faid  to  Lawrence  ;  25  leagues  from  the  weft  end  of  the  ifland 

allure  them   (locken).     Plow  well  the  cattle  diftinguifli  of  Anticofti,  and  in  lat.  50  20  N.      It  was  one  of  the 

the  note  of  their  keeper  appears  from  the  circumftance  French  pofts  for  trading  with  the  Indians,   and  has  a 

of  their  haftening  to  him,  though  at  a  great  dillance,  very  fecure  harbour  for  fhips  in  any  wind. — ib. 
whenever  he  begins  to  hum  the  ranz  des  vaches.     He         SEVEN  Stars,  a  common  denomination  given  to 
furnifhes  that  cow  which  is  wont  to  ftray  fartheft  with 
a  fmall  bell,  and  knows  by  her  arrival  that  all  the  reft 
are  affembled. 

SENTER  Harbour,  in  the  north-weft  part  of  Lake 
Winnipifeogee. — Morse 


SEPARATION  Bay,  in  the  Straits  of  Magellan,  multitude  of  them, 

is  3  leagues  within  Cape  Pillar,  at  the  weft  end  of  the  SEVERN,  a  fmall  river  of  Maryland,  of  fhort  courfe, 

Straits,  and  lies  weft  of  Tuefday  Bay. — ib.  which  runs  fouth-eaft  to  Chefapeak  Bay.     It  partes  by 

SEREGIPPE,  a  captainfhip  of  Brazil,   fo  named  Annapolis  city  on  the  N.  and  empties  into   the   bay 

from  a  river  of  the  fame  name,   running  through  the  about  two  miles  below  the  city. — Morse. 

middle  of  it,  and  falling  into  the  Atlantic  Ocean  in  lat.  Severn,  a  river  of  New  South  Wales,  which  pur- 

11  12  fouth.     It  is  bounded  north  by  the  river  St  Fran-  lues  a  north-eafterly  courfe,  and  enters  Hudfon's  Bay 

cis,  and  fouth  by  that  of  Todos  los  Santos.    It  produces  at  Severn  Houfe,  which  is  160  miles  eaft  of  York  Fort, 

fugar  and  tobacco  in  confiderable  quantities. — ib.  — ib. 

Seregippe,    the   capital  of  the  above  captainfhip,  SEVIER,  a  county  of  TennefTee,  Hamilton  diftrict. 

with  a  harbour  on  the  S.  Atlantic  Ocean,  40  leagues  N.  In  1795,  it  contained,  according  to  the  State  cenfus, 

E.  of  St  Salvadore.     It  is  fituated  on  a  riling  ground  3,578  inhabitants,  including  129  flaves. — ib. 

on  the  north  fide  of  Vazabaris  river,  33  miles  from  the  SEVILLA  Nueva,  a  town  which  was  founded  by 

fea.     It   is  very   inconfiderable ;  but  has  fome  filver  the  famous  Efquivel,  on  the  north  fide  of  the  ifland  of 

mines  in  its  neighbourhood.      S.  lat.  11  20,  W.  long.  Jamaica;  a  little  to  the  weftward  of  Mammee  Bay, 

^  1  2. — ib.  and  the  fpot  which  had  been  honoured  by  the  refidence 

SERRANA,  an  ifle  between  Jamaica  and  the  coaft  of  Columbus,  after  his  fhipwreck  in  1503.     It  is  now 

of  Nicaragua,  which  took  its  name  from  one  Serrana,  called  Seville  Plantation;  and  the  ruins  of  the  ancient 

who  parted  with  the  fleet  from  Spain,  in  the  time  of  town  are  (fill  vifible  in  fome  of  the  cane-fields. — ib. 

Charles  V.  and  was  fhipwrecked  on  the  rocks  of  this  SEWEE  Bay,  or  Bull's  Harbour,  on  the  coaft  of  S. 

illand  ;  but  having  gained  the  fhore  by  fwimming,  he  Carolina,  is  fouth-weft  of  Cape  Carteret.     The  long 

and 
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Stlo,     and  narrow  ifland  called  Racoon  Keys  is  between  Cape  without,  ftronger  or  weaker.    By  either  of  thefe  means,  Shaftfbury, 

Carteret  Ifland  and  the  entrance  to  this  harbour,  which  the  coloured  fhadows  maybe  made  to  pafs  through  all  B 
fc";  is  at  the  N.  E.  end  of  Bull's  Ifland. — ib.  the  gradations  of  fhade,  from  the  deepeft  to  the  light-  ^J§^^> 
SEYBO,  or  Seyvo,  a  fettlement  in  the  fouth-eaft  part  eft,  and  vice  verfa  ;  and  it  is  not  a  little  amufing  to  fee 
of  the  ifland  of  St  Domingo,  on  the  upper  road  from  fliadows  thus  glowing  with  all  the  brilliancy  of  the 
Higuey  to  St  Domingo  city  ;  18  leagues  weft  by  north  pureft  and  moft  intenfe  prifmatic  colours,  then  patting 
of  the  former,  and  24  N.  E.  of  the  latter.  It  is  alfo  12  fuddenly  through  all  the  varieties  of  fhade,  preferving 
leagues  north  of  the  little  ifland  of  St  Catherine,  on  the  in  all  the  moft  perfect  purity  of  tint,  growing  ftronger 
fouth  coaft  of  the  main  ifland.  It  is  not  that  founded  and  fainter,  and  vanifhing  and  returning,  at  command." 
in  1502,  by  John  ofEfquivel,  but  a  fettlement  formed  With  refpect  to  the  caufes  of  the  colours  of  thefe 
in  the  fame  canton  about  60  years  ago  by  feveral  gra-  fliadows,  there  is  no  doubt  (fays  the  Count)  but  they 
ziers,  and  has  a  place  of  worfhip.  Towards  the  year  arife  from  the  different  qualities  of  the  light  by  which 
1780  it  had  augmented,  but  is  now  falling  to  decay,  they  are  illuminated  ;  but  how  they  are  produced,  does 
The  pariih  contains  more  than  4,000  perfons;  the  great-  not  appear  to  him  fo  evident.  With  the  utmoft  de- 
eft  part  of  whom  are  graziers  orherdfmen,  free  negroes  ference  to  this  amiable  and  very  ingenious  philofopher, 
or  people  of  colour. — ib.  we  think  all  the  phenomena  of  coloured  fliadows  which 

SEZAWUL,  in  Bengal,  an  officer  deputed  occa-  he  enumerates,*  have  been,  or  may  be  accounted  for  *  Pbil. 

fionally  to  enforce  the  due  payment  of  the  revenue.  by  Profeffor  Scherffer's  theory,  of  which  the  reader  will  Tranf. 

SHADOWS    (coloured),   a  curious  optical  phe-  find,  we  hope,  a  perfpicuous  view  under  Accidental  Co-  t794> 

nomenon,  which  was  obferved,  a  confiderable  number  lours,  in  this  Supplement.  P' 

of  years  ago,  by  Profeffor  Scherffer  of  Vienna,   and         SHAFTSBURY,   a   confiderable    and    flourifhing 

more  lately  by  Count  Rumford.     The  Count  made  the  townfhip  of  Vermont.     It  has  Arlington  on  the  north 

difcovery  when  profecuting  his  experiments  upon  light ;  and  Bennington  on  the  fouth,  and  contains  1999  inha- 

of  which  the  reader  will  find  fome  account  under  the  bitants. — Morse. 

titles  Lamp  and  Photometer  in  this  Suppl.     "  De-        SHAG    Ifland,    near   the  entrance  into  Chriftmas 

firous  (fays  he)  of  comparing  the  intenfity  of  the  light  Sound,  on  the  fouth   coaft  of  the  ifland  of  Terra  del 

of  a  clear  blue  fky  by  day  with  that  of  a  common  wax-  Fuego.     The  entrance  to  Port  Clerke  in  this  found  is 

candle,  I  darkened  my  room,  and  letting  the  day-light  juft  to  the  north  of  fome  low  rocks  which  lie  off  a  point 

from  the  north,  coming  thro'  a  hole  near  the  top  of  the  of  Shag  Ifland. — ib. 

window-fhutter,  fall  at  an  angle  of  about  700  upon  a  fheet        SHA.GREEN,  or  Chagrin,   in  commerce,   a  kind 
of  very  fine  white  paper,  I  placed  a  burning  wax-candle  of  grained  leather  ;  of  the  prccefs  of  preparing  which, 
in  fuch  a  pofition  that  its  rays  fell  upon  the  fame  pa-  we  gave  the  beft  account  that   we  could  then  find  in 
per,  and,  as  near  as  I  could  guefs,  in  the  line  of  reflec-  the  Encyclopedia.     That  account,  however,  as  we  learn 
tion  of  the  rays  of  day-light  from  without ;  when,  in-  from  Profeffor  Pallas,  is  very  defective.      He  fays,  in-  ' 
terpofing  a  cylinder  of  wood,  about  half  an  inch  in  dia-  deed,  that  no  accurate  account  of  it  has  ever  been  pub- 
meter,  before  the  centre  of  tiie  paper,  and  at  the  dif-  lifhed  in  Europe  previous  to  his  own;  of  which  we  fhall 
tance  of  about  two  inches  from  its  furface,  I  was  much  now  lay  an  abridgement  before  our  readers., 
furprifed  to  find  that  the  two  fliadows  projected  by  the         "  All  kinds  of  horfes  or  affes  fkin,  which  have  been 
cylinder  upon  the  psper,  inftead  of  being  merely  fhades  dreffed  in  fuch  a  manner  as  to  appear  grained,  are,  by 
without  colour,  as  I  expected;   the  one  of  them,  that  the  Tartars,  called  fawwer,  by  the  Per Cvdri&Jbgre,  and 
which,  correfponding  with  the  beam  of  day-light,  was  by  the  Turks  fagri,  from   which  the   Europeans  have 
illuminated  by  the  candle,  was  yellow;  while  the  other,  made  Jhagreen  or  chagrin.     The  Tartars  who  refide  at 
correfponding  to  the  light  of  the  candle,  and  confe-  Aftracan,  with  a  few  of  the  Armenians  of  that  city, 
quently  illuminated  by  the  light  of  the  heavens,  was  of    are  the  only  people  in  the  Ruffian  empire  acquainted 
the  moft  beautiful  blue  that  it  is  poflible  to  imagine,  with  the  art  of  making  fhagreen.     Thofe  who  follow 
This  appearance,  which  was  nor  only  unexpected,  but  this  occupation  not  only  gain  confiderable  profit  by  the 
was  really  in  itfelf  in  the  higheft  degree  finking  and  fale  of  their  production  to  the  Tartars  of  Cuban,  Aftra- 
beautiful,  I  found  upon  repeated  trials,  and  after  vary-  can,  and  Cafan,  who  ornament   with  it  their  Turkey 
ing  the  experiment  in  every  way   I  could  think  of,  to  leather  boots,  flippers,  and  other  articles  made  of  lea- 
be  fo  perfectly  permanent,  that  it  is  abfolutely  impoffi-  ther,  but  they  derive  confiderable  advantage  from  the 
ble  to  produce  two  fhadows  at  the  fame  time,  from  the  great  fale  of  horfes   hides,  which  have  undergone  no 
fame  body,  the  one  anfwering  to  a  beam  of  day-light,  other  procefs  than  that  of  being  fcraped  clean,  and  of 
and  the  other  to  the  light  of  a  candle  or  lamp,  without  which  feveral  thoufands  are  annually  exported,  at  the 
thefe  fhadows  being  coloured,  the  one  yellow,  and  the  rate  of  from  75  to  85  roubles  per  hundred,  to  Perfia, 
other  blue.  wheie  there  is  a  fcarcity  of  fuch  hides,  and  from  which 
"  If  the  candle  be  brought  nearer  to  the  paper,  the  the  greater  part  of  the  fhagreen  manufactured  in  th3t 
blue  fhadow  will  become  of  a  deeper  hue,  and  the  yel-  country  is  prepared.     The  hind  part  only  of  the  hide, 
low  fnadow  will  gradually  grow  fainter  ;  but  if  it  be  however,   which  is  cut  out  in   the  form  of  a  crefcent 
removed  farther  off,  the  yeliow  fhadow  will  become  of    about  a  Ruffian  ell  and  a  half  in  length  acrofs  the  loins, 
a   deeper  colour,  and   the   blue  fhadow  will   become  and  a  ihort  ell  in  breadth  along  the  back,  can  properly 
fainter  ;  and  the  candle  remaining  ftationary  in  the  fame  be  employed  for  fhagreen.     The  remaining  part,  as  is 
place,  the  fame  varieties  in  the  ftrength  of  the  tints  of    proved  by  experience,  is  improper  for  thatpurpofe,  and 
the  coloured  fhadows  may  be  produced  merely  by  open-  is  therefore  rejected. 

ing  the  window-fhutter  a  little  more  or  lefs,  and  ren-         "  The  preparation  of  the  fkins,  after  being  cut  into 

dering  the  illumination  of  the  paper,  by  the  light  from  the  above  form,  is  as  follows  : — They  are  depofited  in 
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Shagreen,    a  tub  filled  with  pure  water,  and  differed   to  remain  ftruments.     The  firft  ufed  for  this  purpofe,  called  by  Shagreen, 
^  there  for  feveral  days,  till  they  are  thoroughly  foaked,  the  Tartars  tokar,  is   a  piece  of  fliarp  iron  bent  like  a  s 
and  the  hair  has  dropped  off.     They  are  then  taken  hook,  with  which  the  furface  of  the  fhagreen  is  pretty 
from  the  tub,  one  by  one,  extended  on  boards  placed  clofely  fcraped  to  remove  all  the  projecting  inequalities, 
in  an  oblique  direction  againft  a  wall,  the  corners  of  This  operation,  on  account  of  the  corneous  hardnefs  of 
them,  which  reach  beyond  the  edges  of  the  board,  be-  the  dry  fkin,  is   attended   with   fome  difficulty;  and 
ing  made  faft,  and  the  hair  with  the  epidermis  is  then  great  caution  is  at   the  fame   time  required  that  too 
fcraped  off  with  a  blunt  iron  fcraper  called  urak.     The  much  of  the  impreffion  of  the  alabuta  feed  be  not  de- 
fkins  thus  cleaned  are  again  put  in  pure  water  to  foak.  ftroyed,  which  might  be  the  cafe  if  the  iron  were  kept 
When  all  the  fkins  have  undergone  this  part  of  the  pro-  too  fharp.  As  the  iron,  however,  is  pretty  blunt,  which 
cefs,  they  are   taken  from  the    water  a  fecond  time,  occafionsinequalities  on  theihagreen,  this  inconvenience 
fpread  out  one  after  the  other  as  before,  and  the  flefh  mud  afterwards  be  remedied  by  means  of  a  fharp  fcra- 
fide  is  fcraped  with  the  fame  kind  of  inftrument.  They  ping  iron  or  urak,  by  which  the  furface  acquires  a  per- 
are  carefully  cleaned  alfo  on  the  hair  fide,  fo  that  no-  fed  uniformity,  and  only  faint  impreffions  of  the  alabuta 
thing  remains  but  the  pure  fibrous  tiffue,  which  ferves  feed  then  remain,  and  fuch  as  the  workman  wifhes.  Af- 
for  making  parchment,  confifting  of  coats  of  white  me-  ter  all  thefe  operations,  the  fhagreen  is  again  put  into 
dullary  fibres,  and  which  has  arefemblance  to  a  fwine's  water,  partly  to  make  it  pliable,  and  partly  to  raife  the 
bladder  foftened  in  water.  grain.     As  the  feeds  occafion  indentations  in  the  fur- 
"  After  this  preparation,  the  workmen  take  a  cer-  face  of  the  fkin,  the  intermediate  fpaces,  by  the  opera- 
tain  kind  of  frames  called  p'dlzi,  made  of  a  ftraight  and  tions  of  fmoothing  and  fcraping,  lofe  fome  part  of  their 
a  femicircular  piece  of  wood,  having  nearly  the  fame  projecting  fubftance  ;  but  the  points  which  have  been 
form  as  the  fkins.     On  thefe  the  ftkins  are  extended  in  depreffed,  and  which  have  loft  none  of  their  fobftance, 
as  fmooth  and  even  a  manner  as  poffible  by  means  of  now  fwell  up  above  the  fcraped  parts,  and  thus  form  the 
cords;  and  during  the  operation   of  extending  them,  grain  of  the  fhagreen.    To*  produce  this  effect,  the  fkins 
they  are  feveral  times  befprinkled  with  water,  that  no  are  left  to  foak  in  water  for  24  hours  after  which  they 
part  of  them  may  be  dry,  and  occafion  an  unequal  ten-  are  immerfed   feveral  times  in  a  ftrong  warm  ley,  ob- 
fion.    After  they  have  been  all  extended  on  the  frames,  tained,  by  boiling,  from  a  ftrong  alkaline  earth  named 
they  are  again  moiftened,  and  carried  into  the  houfe,  Jchora,  which  is  found  in  great  abundance  in  the  neigh- 
where  the  frames  are  depofited  clofe  to  each  other  on  bourhood  of  Aftracan.     When  the  fkins  have  beenta- 
the  floor  with  the  flefh  fide  of  the  fkin  next  the  ground,  ken  from  this  ley,  they  are  piled  up,  while  warm,  on 
The  upper  fide   is  then  thickly   beftrewed    with   the  each  other,  and  fuffered  to  remain  in  that  ftate  feveral 
black  exceedingly  fmooth  and  hard  feeds  of  a  kind  of  hours;  by  which  means  they  fwell,  and   become  foft. 
goofe  foot  ( chenopodium  album),  which  the  Tartars  call  They  are  then  left  24  hours   in   a  moderately    ftrong 
alabuta,  and  which   grows  in  abundance,  to  about  the  pickle  of  common  fait,  which  renders  them  exceedingly 
height  of  a  man,  near  the  gardens  and  farms  on  the  white  and  beautiful,  and  fit  for  receiving  any  colour, 
fouth  fide  of  the  Volga  ;  and  that  they  may  make  a  The  colour  moft  ufual  for  thefe  fkins  is  a  fea-green  ; 
ftrong  impreffion  on  the  fkins,  a  piece  of  felt  is  fpread  but  old  experienced  workmen  can  dye  them  blue,  red, 
over  them,  and  the  feeds  are  trod  down  with  the  feet,  or  black,  and  even  make  white  fhagreen. 
by  which  means  they  are  deeply  imprinted   into   the         "  For  the  green  colour  nothing  is  neceffary  but  filings 
foft  fkins.     The  frames,  without  fhaking  the  feeds,  are  of  copper  and  fal  ammoniac.  Sal  ammoniac  is  diiToh  ed 
then  carried  out  into  the  open  air,  and  placed  in  a  re-  in  water  till  the  water  is  completely  faturated  ;  and  the 
clining  pofuion  againft  a  wall  to  dry,  the  fide  covered  fhagreen  fkins,  full  moift,   after  being  taken  from    the 
■  with  the  feeds  being  next  the  wall,  in  order  that  it  may  be  pickle,  are  wafhed  over  with   the  folution  on  the  am- 
fheltered  from  the  fun.      In  this  ftate  the  fkins  mull  be  grained  flefh  fide,  and  when  well  moiftened  a  thick  lay- 
left  feveral  days  to  dry  in  the  fun,  until  no  appearance  er  of  copper  filings  is  ftrewed  over  them  :  the  fkins  are 
of  moifture  is  obferved  in  them,  when   they  are  fit  to  then  folded  double,  fo  that  the  fide  covered  with  the 
be  taken  from  the  frames.      When  the  imprelfed  feeds  filings  is  innermoft.     Each  fkin  is  then  roiled  up  in  a 
are  beat  off  from  the  hair  fide,  it  appears  full  of  inden-  piece  of  felt ;  the  rolls  are  all  ranged  together  in  pro- 
tations  or  inequalities,  and  has  acquired  that  impreffion  per  order,  and  they   are   preffed  down  in  an   uniform 
which  is  to  produce  the  grain  of  the  fhagreen,  after  the  manner  by  fome  heavy  bodies  placed  over  them,  under 
fkins  have  been  fubjected  to  the  laft  fmoothing  or  fcra-  which  they  remain  24  hours.    During  that  period,  the 
ping,  and  have  been  dipped  in  a  ley,  which  will  be  men-  folution  of  fal  ammoniac  diffolves  a  quantity  of  the  cu- 
tioned  hereafter,  before  they  receive  the  dye.  preous  particles  fufficient  to  penetrate  the   fkin  and  to 
"  The  operation  of  fmoothing  is  performed  on  an  in-  give  it  a  fea-green  colour.     If  the  firft  application  be 
clined  bench  or  board,  which  is  furnifhed  with  an  iron  not  fufficient,  the  procefs  is  repeated  in  the  fame  man- 
hook,  and  is   covered  with  thick  felt  of  fheep's  wool,  ner  ;  after  which  the  fkins  are  fpread  out  and  dried, 
on  which  the  dry  fkin  may  gently   reft.     The  fkin  is         "  For  the  blue  dye,  indigo  is  ufed.      About   two 
fufpended  in  the  middle  of  the  bench  or  board  to  its  pounds  of  it,  reduced  to  a  fine  powder,  are  put  into  a 
iron  hook,  by  means  of  one  of  the  holes  made   in  the  kettle;  cold  water  is  poured  over   it>  and  the  mixture 
edge  of  the  fkin  for  extending  it  in  its  frame  as  before  is  ftirred  round  till  the  colour  begins   to  be  diffolved. 
mentioned  ;  and  a  cord,  having  at  its  extremity  a  ftone  Five  pounds   of  pounded  alakar,  which  is   a  kind  of 
or  a  weight,  is  attached  to  each  end   of  the   fkin,  to  barilla  or  crude  foda,  prepared  by  the  Armenians  and 
keep  it  in   its  pofition   while   under   the  hands  of  the  Calmucs,  is   then  diffolved  in  it,  with  two  pounds  of 
workman.     It  is  then   fubjected  to   the  operation   of  lime  and  a  pound  of  pure  honey,  and  the  whole  is  kept 
fmoothing  and  fcraping  by  means  of  two  different  in-  feveral  days  in  the  fun,  and  during  that  time  frequency 

ftirred 
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1.  ftirred  round.    The  fkins  intended  to  be  dyed  blue  muft  for  a  red  colour  mud  not  be  immerfed  firft  in  ley  of  Shallow, 

be  moiftened  only  in  the  natrous  ley  fchora,  but  not  in  bitter  fait  earth  (fchora),  and  then  in  pickle,  but  after         II 

the  fait  brine.     When  (till  moift,  they  are  folded  up  they  have  been  whitened,  muft  be  left  to  foak  in  the 

and  fewed  together  at  the  edge,  the  flelh  fide  being  in-  pickle  for  24  hours.     The  dye  is  prepared  from  cochi- 

nermoft,  and  the  fhagreened  hair  fide  outwards  ;  after  neal,  which  the  Tartars  call  kirmit-z,.     About  a  pound 

which  they  are  dipped  three  times  in  the  remains  of  an  of  the  dried  herb  tfchagann,  which  grows  in  great  abun- 

exhaufted  kettle  of  the  fame  dye,  the   fuperfluous   dye  dance  in  the  neighbourhood  of  Aftracan,  and  is  a  kind 

being  each  time  exprefled  ;  and  after  this  procefs  they  of  foda  plant  or  kali  (falfola  ericoides  (a),  is  boiled  a 

are  dipped  in  the  frefh  dye  prepared  as  above,  which  full  hour  in  a  kettle  containing  about  four  common 

mult  not  be  expreiled.     The  (kins  are  then  hung  up  in  pailfuls  of  water ;  by  which  means  the  water  acquires  a 

the  (hade  to  dry  ;  after  which   they  are   cleaned  and  greenifh  colour,    The  herb  is  then  taken  out,  and  about 

pared'  at  the  edges.  half  a  pound  of  pounded  cochineal  is  put  into  the  kettle, 

"  For  black  fhagreen,  gall  nuts  and  vitriol  are  em-  and  the  liquor  is  left  to  boil  a  full  hour,  care  being  ta- 

ployed  in  the  following  manner: — The  {kins,  moift  from  ken  to  ftir  it  that  it  may  not  run  over.     About  15  or 

the  pickle,  are  thickly  beftrewed  with  finely  pulverifed  20  drams  of  a  fubftance  which  the  dyers  call  /liter  (or- 

gall  nuts.  They  are  then  folded  together,  and  laid  over  chilla)  is  added,  and  when  the  liquor  has  been  boiled 

each  other  for  24  hours.     A  new  ley,  of  bitter  faline  for  fome  time  longer,  the  kettle  is  removed  from  the 

earth  or  fckora,  is  in  the  mean  time  prepared,  and  pour-  fire.     The  {kins  taken  from  the  pickle  are  then  placed 

ed  hot  into  fmall  troughs.      In  this  ley  each  {kin  is  fe-  over  each  other  in  troughs,  and  the  dye-liquor  is  pour- 

veral  times  dipped ;  after  which  they  are  again  beftrew-  ed  over  them  four  different  times,  and  rubbed  into  them 

ed  with  pounded  gall-nuts,  and  placed  in  heaps  for  a  with  the  hands,  that  the  colour  may  be  equally  imbibed 

certain  period,  that  the  galls  may  thoroughly  penetrate  and  diffufed.     The  liquor  each  time  is  expreffed ;  after 

them,  and  they  are  dried  and  beat,  to  free  them  from  which  they  are  fit  for  being  dried.     Skins  prepared  in 

the  duft  of  the  galls.     When  this   is  done,  they  are  this  manner  are  fold  at  a  much  dearer  rate  than  any  of 

rubbed  over,  on  the  fhagreen  fide,  with  melted  fheep's  the  other  kinds." 

tallow,  and'expofed  a  little  in  the  fun,  that   they  may        SHALLOW  Ford,  is  that  part  of  TennelTee  river 

imbibe  the  greafe.     The  fhagreen-makers  are  accufto-  which  is  1200  yards  broad  ;   12  miles  above  the  Whirl. 

med'alfo  to  roll  up  each  {kin  feparately,  and  to  prefs  or  It  lies  between  Chatanuga  and  Chickaugo  rivers  which 

fqueeze  it  with  their  hands  againft  fome  hard  fubftance,  fall  in  from  the  fouth-eaft. — Morse. 
in  order  to  promote  the  abforption  Of  the  tallow.    The         SHALLOW    Water,  Point,  on  the  N.  W.  coaft  of 

fuperfluous  particles  are  removed  by  means  of  a  blunt  N.  America,  lies  in  lat.  63  N.     Between  this  point  and 

wooden  fcraper  (urac)  ;  and  when  this  procefs  is  finifh-  Shoal  Nefs,  which  is  3  degrees  of  lat.  to  the  fouthward, 

ed,  and  the  {kins  have  lain  fome  time,  a  fufficient  quan-  Capt.  Cook  did  not  explore  the  coaft,  on  account  of  the 

tity  of  vitriol  of  iron  is  diffolved  in  water,  with  which  fhallow  water  he  met  with. — ib. 

the  fhagreen    is  moiftened    on  both  fides,  and  by  this         SHAMBE,  a  fmall  river  of  Weft-Florida,  which 

operation  it  acquires  a  beautiful  black  dye.     It  is  then  empties  into  Penfacola  Bay.     It  admits  fhallops  fome 

drefled  at  the  edges,  and  in  other  places  where  there  miles  up,  and  boats  upwards  of  50  miles. — ib. 


are  any  blemifhes 

"  To  obtain  white  fhagreen,  the  ikins  muft  firft  be 
moiftened  on  the  fhagreen  fide  with  a  ftrong  folution 
of  alum.  When  the  fkin  has  imbibed  this  liquor,  it  is 
daubed  over  on  both  fides  with  a  pafte  made  of  flour, 
which  is  fuffered  to  dry.  The  pafte  is  then  wafhed  off 
with  alum-water,  and  the  fkin  is  placed  in  the  fun  till 
it  is  completely  dry.  As  foon  as  it  is  dry,  it  is  gently 
befmeared  with  pure  melted  fheep's  tallow,  which  it  is 
fuffered  to  imbibe  in  the  fun  ;  and  to  promote  the  ef- 


SHAMOKIN,  a  former  Moravian  fettlement,  a 
little  below  the  town  of  Sunbury,  in  Pennfylvania. — ib. 

SHAPLE1GH,  a  townfhip  of  the  Diftrict  of  Maine, 
on  the  weft  line  of  York  county,  at  the  head  of  Mou- 
fom  river.  It  was  incorporated  in  1785,  contains  1329 
inhabitants,  and  lies  108  miles  N.  of  Bofton. — ib. 

SHARON,  a  townfhip  of  Vermont,  Windfor  county, 
eaftward  of  Royalton,  and  weftward  of  Norwich  on 
White  river.     It  contains  569  inhabitants. — ib. 

Sharon,  a  townfhip  of  Maflachufetts,  Norfolk  coun- 
ty,   ia   miles   fouth-wefterly   of  Bofton.      It  was   ta- 

It 


feci,  it  is   preffed   and  worked   with  the  hands.     The 

Ikins  are  then  fattened  in  fucceffion  to  the  before  men-  ken  from  Stoughton,  and    incorporated  in    1765. 

tioned  bench,  where  warm  water  is  poured  over  them,  contains  1,994  inhabitants. — ib. 

and  the  fupeifluous  fat  i3  fcraped  off  with  a  blunt  wood-         Sharon,  a   townfhip  of  Connecticut,  in  Litchfield 

en  inftrument.     In  the  laft  operation  th,e  warm  water  county,  bounded  eaft  by  Cornwall,  from  which  it  is  fe- 

is  of  great  fervice.     In  this  manner  fhagreen  perfectly  parated  by  Houfatonic  river,  and  weft  by  the  eaft  line 

white  is  obtained,  and  nothing  remains  but  to  pare  the  of  New- York  State.     It  is  about  12  miles  north-weft 

edges  and  drefs  it.  of  Litchfield. — ib. 

"But  this  white  fhagreen  is  not   intended  fo  much         Sharon,  a  village  in  Georgia,  about  5  miles  from 


for  remaining  in  that  ftate,  as  for  receiving  a  dark  red 
dye ;  becaufe,  by  the  above  previous  procefs,  the  co- 
lour becomes  much  more  perfect.     The  fkins  deftined 


Savannah.  In  this  place,  juft  at  the  clofe  of  the  war, 
Gen.  Wayne  was  attacked  in  a  furious  manner  by  a 
body  of  Cherokee  Indians,  headed  by  a  Britifh  officer. 


T  2 


They 


(a)  The  beautiful  red  Turkey  leather  is  dyed  with  cochineal  prepared  in  the  fame  manner,  Prqfeffor  Gme- 
lin  junior,  in  the  fecond  part  of  his  Travels  through  Ruffia,  explains  the  herb  tfchagann  by  artemifia  annua,  hav- 
ing doubtlefs  been  deceived  by  the  appearance  the  plant  acquires  after  it  has  been  dried.  Befides,  this  artemifia 
is  found  only  in  the  middle  of  Siberia,  and  never  on  the  weft  fide  of  the  Irtifch. 
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Sharon,     They  fought  hand  to  hand  manfully,  and  took  2  pieces  his  houfe  at  Horton  ;  where,  as  foon  as  he  found  him- 

II          of  artillery.     But  Gen.  Wayne,  at  the  hazard  of  his  felf  on  the  recovery,  he  began  to  fit  up  an  obfervatory 

own  life,  gained  the  viclory. — ib.  of  his  own;  having  firft  made  an  elegant  and  curious 

Sharon,  anew  town  in  Schoharie  county,  New- York,  engine  for  turning  all  kinds  of  work  in  wood  or  brafs 

incorporated  in  1797. — ib.  with  a  maundril  for  turning  irregular  figures,  as  ovals, 

SHARKSTOWN,  in  Queen  Ann's  county,  Mary-  rofes,   wreathed  pillars,    &c.     Befide  thefe,   he  made 

land. — ib.  himfelf  moft  of  the  tools  ufed  by  joiners,  clockmakers, 

SHARP  (Abraham),    an  eminent  mathematician,  opticians,  mathematical  inftrument  makers,  &c.     The 

mechanift,  and  aftronomer,  was  defcended  from  an  an-  limbs  or  arcs  of  his  large  equatorial  inftrument,  fex- 

cient  family  at  Little-Horton,  near  Bradford,  in  the  tant,  quadrant,  &c.  he  graduated  with  the  niceft  accu- 

Weft  Riding  of  Yorkfhire,  where  he  was  born  about  racy,  by  diagonal  divifions  into  degrees  and  minutes, 

the  year   1 65 1 .     At  a  proper  age  he  was  put  appren-  The  telefcopes  he  made  u!e  of  were  all  of  his  own  mak- 

tice  to  a  merchant  at  Manchefter;  but  his  genius  led  ing,  and  the  lenfes  ground,  figured,  and  adjufted  with 

him  fo  ftrongly  to  the  ftudy  of  mathematics,  both  theo-  his  own  hands. 

retical  and  practical,   that  he  foon  became  uneafy  in  It  was  at  this  time  that  he  affifted  Mr  Flamfteed  in 

that  fituation  of  life.     By  the  mutual  confent,  there-  calculating  moft  of  the  tables  in  the  fecond  volume  of 

fore,  of  his  matter  and  himfelf,  though  not  altogether  his  Hiftoria  Caleftis,  as  appears  by  their  letters,  to  be 

with  that  of  his  father,  he  quitted  the  bufinefs  of  a  mer-  feen  in  the  hands  of  Mr  Sharp's  friends  at  Horton. 

chant.     Upon  this  he  removed  to  Liverpool,  where  he  Likewife  the  curious  drawings  of  the  charts  of  all  the 

gave  himfelf  up  wholly  to  the  ftudy  of  mathematics,  conftellations  vifible  in  our  hemifphere,  with  the  ftill 

aftronomy,  &c;  and  where,  for  a  fubfiftence,  he  open-  more  excellent  drawings  of  the  planifpheres  both  of  the 

ed  a  fchool,  and  taught  writing  and  accounts,  &c.  northern  and  fouthern  conftellations.    And  though  thefe 

He  had  not  been  long  at  Liverpool  when  he  acci-  drawings  of  the  conftellations  were  fent  to  be  engraved 
dentally  fell  in  company  with  a  merchant  or  tradefman  at  Amlterdam  by  a  mafterly  hand,  yet  the  originals  far 
vifiting  that  town  from  London,  in  whofe  houfe  it  feems  exceeded  the  engravings  in  point  of  beauty  and  ele- 
the  aftronomer  Mr  Flamfteed  then  lodged.  With  the  gance  :  thefe  were  publifhtd  by  Mr  Flamfteed,  and 
view  therefore  of  becoming  acquainted  with  this  emi-  both  copies  may  be  feen  at  Horton. 
nent  man,  Mr  Sharp  engaged  himfelf  with  the  mer-  The  mathematician,  fays  Dr  Hutton,  meets  with 
chant  as  a  book-keeper.  In  confequence  he  foon  con-  fomething  extraordinary  in  Sharp's  elaborate  treatife  of 
trailed  an  intimate  acquaintance  and  friendfhip  with  Geometry  Improved  (in  4to,  1717,  figned  A.  S.  Philo- 
Mr  Flamfteed,  by  whofe  intereft  and  recommendation  math):  1  ft,  by  a  large  and  accurate  table  of  fegments  of 
he  obtained  a  more  profitable  employment  in  the  dock-  circles,  its  conftruction  and  various  ufes  in  the  folution 
yard  at  Chatham  ;  where  he  continued  till  his  friend  of  feveral  difficult  problems,  with  compendious. tables 
and  patron,  knowing  his  great  merit  in  aftronomy  and  for  finding  a  true  proportional  part ;  and  their  ufe  in 
mechanics,  called  him  to  his  affiftance,  in  contriving,  thefe  or  any  other  tables  exemplified  in  making  loga- 
adapting,  and  fitting  up  the  aftronomical  apparatus  in  rithms,  or  their  natural  numbers,  to  60  places  of  figures; 
the  Royal  Obfervatory  at  Greenwich,  which  had  been  there  being  a  table  of  them  for  all  primes  to  1100, 
lately  built,  namely,  about  the  year  1676.  He  was  true  to  61  figures.  2 J,  His  concife  treatife  of  Polye- 
principally  employed  in  the  conftruction  of  the  mural  dra,  or  folid  bodies  of  many  bafes,  both  the  regular 
arch;  which  in  the  compafs  of  14  months  he  finifhed  ones  and  others:  to  which  are  added  twelve  new  ones, 
io  greatly  to  the  fatisfaction  of  Mr  Flamfteed,  that  he  with  various  methods  of  forming  them,  and  their  exact 
fpeaks  of  him  in  terms  of  the  higheft  praife.  Accord-  dimenfions  in  furds,  or  fpecies,  and  in  numbers;  ill u- 
ing  to  Mr  Smeaton,  this  was  the  firft  good  and  valid  ftrated  with  a  variety  of  copperplates,  neatly  engraved 
inftrument  of  the  kind  ;  and  Mr  Sharp  the  firft  artift  by  his  own  hands.  Alfo  the  models  of  thefe  polyedra 
who  cut  accurate  and  delicate  divifions  upon  aftronomi-  he  cut  out  in  boxwood  with  amazing  neatnefs  and  ac- 
cal  inftruments.  At  the  time  this  inftrument  was  con-  curacy.  Indeed  few  or  none  of  the  mathematical  in- 
structed, Mr  Flamfteed  was  30  and  Mr  Sharp  25  years  ftrument  makers  could  exceed  him  in  exactly  graduat- 
ed age.  ing  or  neatly  engraving  any  mathematical  or  aftrono- 

Thefe  two  friends  continued  together  for  fome  time,  mical  inftrument,  as  may  be  feen  in  the  equatorial  in- 
rnaking  obfervations  on  the  meridional  zenith  diftances  ftrument  above  mentioned,  or  in  his  fextant,  quadrants, 
of  the  fixed  ftars,  fun,  moon,  and  planets,  with  the  and  dials  of  various  forts ;  alio  in  a  curious  armillary 
times  of  their  tranfits  over  the  meridian  ;  alfo  the  dia-  fphere,  which,  befide  the  common  properties,  has  move- 
meters  of  the  fun  and  moon,  and  their  eclipfes,  with  able  circles,  &c.  for  exhibiting  and  refolving  all  fpheri- 
thofe  of  Jupiter's  fatellites,  the  variation  of  the  com-  cal  triangles  ;  alfo  his  double  lector,  with  many  other 
pafs,  &c.  inftruments,  all  contrived,  graduated,  and  finifhed,  in  a 

Mr  Sharp  affifted  Mr  Flamfteed  alfo  in  making  a  ca-  moft  elegant  manner,  by  himfelf.     In  fhort,  he  poffefled 

talogue  of  near  3000  fixed  ftars,  with  their  longitudes  at  once  a  remarkably  clear  head  for  contriving,  and  an 

and  magnitudes,  their  right  afcenfions  and  polar  diitan-  extraordinary  band  for  executing,  anything,  not  only 

ces,  with  the  variations  of  the  lame  while  they  change  in  mechanics,  but  likewife  in  drawing,  writing,  and  ma- 

their  longitude  by  one  degree.  king  the  moft  exact  and  beautiful  fchemes  or  figures  in 

But  from  the  fatigue  of  continually  obferving  the  all  his  calculations  and  geometrical  conftructions. 

ftars  at  night,  in  a  cold  thin  air,  joined  to  a  weakly  The  quadrature  of  the  circle  was  undertaken  by  him 

conftitution,  he  was  reduced  to  a  bad  ftate  of  health;  for  his  own  private  amufement  in  the  year  1699,  de- 

for  the  recovery  of  which  he  defired  leave  to  retire  to  duced  from  two  different  feries,  by  which  the  truth  of 

it 
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it  was  proved  to  72  places  of  figures ;  as  may  be  feen 
in  the  introduction  to  Sherwin'-s  Tables  of  Logarithms ; 
that  is,  if  the  diameter  of  a  circle  be  1,  the  circumfe- 
rence will  be  found  equal  to  3141592653589793238 
462643383279502884197169399375 10582097494.459 
23078 10405,  &c.  In  the  fame  book  of  Sherwin's 
may  alfo  be  feen  his  ingenious  improvements  on  the 
making  of  logarithms,  and  the  conftruvHing  of  the  na- 
tural fines,  tangents  and  fecants. 

He  alfo  calculated  the  natural  and  logarithmic  fines, 
tangents,  and  fecants,  to  every  fecond  in  the  flrft  mi- 
nute of  the  quadrant ;  the  laborious  inveftigation  of 
which  may  probably  be  feen  in  the  archives  of  the 
Royal  Society,  as  they  were  prefented  to  Mr  Patrick 
Murdoch  for  that  puipofe  ;  exhibiting  his  very  neat 
and  accurate  manner  of  writing  and  arranging  his  fi- 
gures, not  to  be  equalled  perhaps  by  the  beft  penman 
now  living. 

Mr  Sharp  kept  up  a  correfpondence  by  letters  with 
moft  of  the  eminent  mathematicians  and  aftronomers  of 
his  time,  as  Mr  Flamfteed,  Sir  Ifaac  Newton,  Dr  Hal- 
ley,  Dr  Waliis,  Mr  Hodgfon,  Mr  Sherwin,  &c.  the 
aniwers  to  which  letters  are  all  written  upon  the  backs, 
or  empty  fpaces,  of  the  letters  he  received,  in  a  fhort- 
hand  of  his  own  contrivance.  From  a  great  variety  of 
letters  (of  which  a  large  cheftful  remain  with  his  friends) 
from  thefe  and  many  other  celebrated  mathematicians, 
it  is  evident  that  Mr  Sharp  fpared  neither  pains  nor 
time  to  promote  real  fcience.  Indeed,  being  one  of  the 
mofl  accurate  and  indefatigable  computers  that  ever  ex- 
ifted,  he  was  for  many  years  the  common  refource  for 
Mi  Flamfteed,  Sir  Jonas  Moore,  Dr  Halley,  and  others, 
in  all  forts  of  troublefome  and  delicate  calculations. 

Mr  Sharp  continued  all  his  life  a  bachelor,  and  fpent 
his  time  as  reclufe  as  a  hermit.  He  was  of  a  middle 
fiature,  but  very  thin,  being  of  a  weakly  confticution. 
He  was  remarkably  feeble  the  laft  three  or  four  years 
before  he  died,  which  was  on  the  1 8th  of  July  1742, 
in  the  91ft  year  of  his  age. 

In  his  retirement  at  Little  Horton,  he  employed 
four  or  five  rooms  or  apartments  in  his  houfe  for  diffe- 
rent purpofes,  into  which  none  of  his  family  could  pof- 
fibly  enter  at  any  time  without  his  permiffion.  He  was 
feldom  vifited  by  any  perfons,  except  two  gentlemen  of 
Bradford,  the  one  a  mathematician,  and  the  other  an 
ingenious  apothecary;  thefe  were  admitted,  when  he 
chofe  to  be  feen  by  them,  by  the  fignal  of  rubbing  a 
ftone  againft  a  certain  part  of  the  outfide  wall  of  the 
houfe.  He  duly  attended  the  diilenting  chapel  at  Brad- 
ford, of  which  he  was  a  member,  every  Sunday  ;  at 
which  time  he  took  care  to  be  provided  with  plenty  of 
halfpence,  which  he  very  charitably  fuffered  to  be  taken 
fingly  out  of  his  hand,  held  behind  him  during  his  walk 
to  the  chapel,  by  a  number  of  poor  people  who  follow- 
ed him,  without  his  ever  looking  back,  or  afking  a 
fingle  queitfbn. 

Mr  Sharp  was  very  irregular  as  to  his  meals,  and 
remarkably  fparing  in  his  diet;  which  he  frequently  took 
in  the  following  manner.  A  little  fquare  hole,  fome- 
thing  like  a  window,  made  a  communication  between 
the  room  where  he  was  ufually  employed  in  calculations, 
and  another  chamber  or  room  in  the  houfe  where  a  fer- 
vant  could  enter ;  and  before  this  hole  he  bad  contrived 
a  Hiding  board  :  the  fervant  always  placed  his  victuals 
in.  this  hole,  without  fpeaking  or  making  any  the  Jeafc 


noife ;  and  when  he  had  a  little  leifure,  he  vifited  his 
cupboard  to  fee  what  it  afforded  to  fatisfy  his  hunger 
or  thirft.  But  it  often  happened,  that  the  breakfaft, 
dinner,  and  fupper,  have  remained  untouched  by  him 
when  the  fervant  has  gone  to  remove  what  was  left — 
fo  deeply  engaged  had  he  been  in  calculations. 

SHARPS  in  flour,  the  finer  part  of  what  we  have 
denominated  Pollards.     See  that  article,  Suppl. 

SHARPSBURG,  a  pofl-town  of  Maryland,  Wafh- 
ington  county,  about  2  miles  from  Patowmack  river, 
and  nearly  oppofite  to  Shepherdftown,  in  Virginia,  at 
the  mouth  of  Shenandoah  river.  It  contains  a  church, 
and  about  250  houfes.  It  is  9  miles  N.  N.  W.  of 
Williams  port,  69  W.  by  N.  of  Baltimore,  and  181 
W.  S.  W.  of  Philadelphia.— Mow. 

SHASTAH,  the  fame  as  Shaster  ;  which  fee, 
Encycl. 

SHAWANEE,  and  Shavanon  ;  the  former  the  In- 
dian,*and  the  latter  the  French  name  of  Cumberland 
river,  in  the  State  of  TennelTee.  It  is  alfo  called  Shaiv- 
anoe. — Morse. 

SHAWANESE,  or  Sbawanocs,  an  Indian  nation, 
great  numbers  of  whom  have  joined  the  Creek  confe- 
deracy. They  have  4  towns  on  the  Tallapoofee  river, 
containing  300  warriors  ;  and  more  are  expected  to  re- 
move thither.  By  the  treaty  of  peace,  Aug.  3,  1795, 
The  United  States  agreed  to  pay  to  this  tribe  a  fum 
in  hand,  and  ioco  dollars  a  year  forever,  in  goods. 
They  inhabit  alfo  on  Scioto  river,  and  a  branch  of  the 
Mufkingum,  and  have  their  hunting-grounds  between 
Ohio  river  and  Lake  Erie.  They  are  generally  of  a 
fmall  fize,  rather  handfome  in  their  features,  and  are 
a  very  cheerful  and  crafty  people.  Counfelling  among 
their  old  people,  and  dancing  among  their  young  men 
and  women,  take  up  a  great  part  of  their  time. — ib. 

SHAWANGUNK,  a  townfhip  in  Ulfter  county, 
New- York  ;  bounded  eafterly  by  Newburgh  and  Marl- 
borough, and  foutherly  by  Montgomery  and  the  Platte 
Kill.  It  contains  2,128  inhabitants  ;  of  whom  323  are 
electors,  and  350  flaves.  It  is  20  miles  from  Gcfhen, 
and  12  from  New-Paltz. — ib. 

SHAWSHEEN,  a  confiderable  fiream  of  Mafiachu- 
fetts,  which  rifes  in  Bedford,  in  Middlefex  county,  and, 
paffing  through  Billerica,  Tewkfbury  and  Andover, 
difcharges  itfelf  into  Merrimack  river. — ib. 

SHEA,  the  name  of  a  tree,  from  the  fruit  of  which 
the  Negroes,  in  the  interior  parts  of  Africa  between 
the  tropics,  prepare  a  kind  of  vegetable  butter.     Thefe 
trees  are  not  planted  by  the  natives,    but  are  found 
growing  naturally  in  the  woods  ;  and  in  clearing  wood 
land  for  cultivation,  every  tree  is  cut  down  but  the 
Shea.     The  tree  itfelf  very  much  refembles  the  Ameri- 
can oak  ;  and  the  fruit,  from  the  kernel  of  which  be- 
ing fir  ft  dried   in   the  fun  the  butter  is  prepared,  by 
boiling  the  kernel  in  water,  has  fomewhat  the  appear- 
ance of  a  Spanifh  olive.     The  kernel  is  enveloped  in  a 
fweet  pulp,  under  a  thin  green  rind ;  and  the  butter 
produced  from  it,  befides  the  advantage  of  its  keeping 
the  whole  year  without  fait,  is  whiter,  firmer,  and,  Mr 
Park  fays,  to  his  palate,  of  a  richer  flavour  than  the 
beft  butter  which  he  ever  tafied  made  from  cows  milk. 
The  growth  and  preparation  of  this  commodity,  feemv 
to  be  among  the  firft  objects  of  African  induftry  in 
this  and  the  neighbouring  Rates;  and  it  constitutes  a 
main  article  of  their  inland  commerce.     In  fome  places. 

they 
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Sfeeave.  they  dry  the  fruit  in  kilns,  containing  each  about  half 
H  a  cart  load  cf  fruit,  under  which  is  kept  up  a  clear 
Shebbeare^  W00(j  gre#  Our  author,  who  faw  the  fruit  in  one  cf 
thefe  kilns,  was  informed,  that  in  three  days  the  fruit 
would  be  ready  for  pounding  and  boiling  ;  and  that  the 
butter  thus  manufactured,  is  preferable  to  that  which 
is  prepared  from  fruit  dried  in  the  fun  ;  efpecially  in 
the  rainy  feafon,  when  the  procefs  by  infolation  is  al- 
ways tedious,  and  oftentimes  ineffectual.  Might  it  not 
be  worth  while,  if  practicable,  to  cultivate  Shea-trees 
in  fome  of  our  Weft  India  iflands  ? 

SHEAVE,  in  mechanics,  a  folid  cylindrical  wheel, 
fixed  in  a  channel,  and  moveable  about  an  axis,  as  be- 
ing ufed  to  raife  or  increafe  the  mechanical  powers  ap- 
plied to  remove  any  body. 

SHEBBEARE  (John)  was  born  at  Bideford,  a 
considerable  fea-port  and  corporation  town  in  Devon- 
(hire,  in  the  year  1709.  His  father  was  an  attorney; 
but  having  fmall  practice  and  little  fortune,  he  carried 
on  alfo  the  bufinefs  of  a  corn-factor.  He  had  four 
children,  two  fens  and  two  daughters.  Of  the  fan?, 
John,  the  Subject  of  our  prefent  memoir,  was  the  eldeft. 
The  other  fon  was  called  Richard,  and  entirely  the  re- 
verfe  of  his  brother  in  difpofition  ;  he  was  bred  to  the 
fea,  and  died  young. 

John  received  the  rudiments  of  his  education  at  the 
free  grammar  fchool  of  Exeter,  then  conducted  by  the 
learned  Mr  Zachary  Mudge  (author  of  an  Effay  for 
a  new  Verfion  of  the  Pfalms,  and  a  volume  of  excellent 
Sermons),  afterwards  Reclor  of  St  Andrew  in  Ply- 
mouth. It  has  oftentimes  been  remarked,  that  the  fu- 
ture life  of  a  man  may  be  nearly  gueifed  at  from  his 
puerile  character.  Thus  Shebbeare,  while  a  fchool- 
boy,  gave  the  Strongeft  indications  of  his  future  emi- 
nence in  mifanthropy  and  literature,  by  the  remarkable 
tenacioufnefs  of  his  memory,  and  the  readinefs  of  his 
wit,  and  no  lefs  fo  by  the  malignity  of  his  difpofition  ; 
being  univerfally  confidered  as  a  lad  of  furprifing  ge- 
nius, while  at  the  fame  time  he  was  as  generally  defpiied 
for  his  malicious  and  ungrateful  temper.  This  may  ea- 
fily  be  believed,  when  it  is  faid,  that  he  formed  not  one 
connexion,  either  at  fchool  or  afterwards,  with  any  per- 
fon  in  the  way  of  friendfhip,  except  with  a  young  bar- 
ber of  an  abandoned  character,  but  whofe  foul  was  per- 
fectly congenial  to  that  of  Shebbeare's. 

Such  is  the  account  of  Shebbeare's  boyifh  years  which 
we  have  in  the  14  h  volume  of  the  European  Magazine. 
It  is  probably  much  exaggerated  ;  for  Shebbeare  con- 
tinued through  life  a  (launch  Tory,  if  not  a  J  acobite  ; 
and  it  is  well  known  that  many  of  our  journalifts  confider 
themfelves  as  at  liberty  to  give  what  character  they 
pleafe  of  fuch  men. 

In  the  fifteenth  or  Sixteenth  year  of  his  age,  young 
Shebbeare  was  bound  apprentice  to  a  very  eminent  and 
worthy  furgeon  in  his  native  town  ;  in  which  Situa- 
tion he  acquired  a  considerable  ihare  of  medical  know- 
ledge. His  genius  for  lampoon  appeared  at  this  early 
period,  and  he  could  not  forbear  from  exercifing  it  on 
his  mailer.  No  one  indeed  could  give  him  the  flighteft 
offence  with  impunity  ;  for  which  reafon  almoft  every 
perfon  avoided  his  acquaintance,  as  we  would  avoid  the 
carefiing  of  an  adder.  The  chief  marks,  however,  of  the 
arrows  of  his  wit  were  the  gentlemen  of  the  corpora- 
tion :  one  or  other,  and  Sometimes  all  of  them,  were  al- 
moft constantly  expofed  in  a  libel  upon  the  public  ports 
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and  corners  of  the  ftreets.  But  though  the  wifer  part  Shebbetre 
of  them  only  laughed  at  thefe  harmlefs  trifles,  yet  fome 
were  more  irritable,  and  many  a  profecution  was  com- 
menced againft,  but  not  one  could  fix  itfelf  upon  him, 
fo  artfully  had  he  contrived  to  conceal  himfelf.  He 
was  alfo  feveral  times  fummoned  to  appear  at  the  fef- 
fions,  for  daring  to  fpeak  and  write  irreverently  of  the 
worfhipful  magistrates  ;  but  the  laugh  was  always  on 
the  fide  of  Shebbeare,  nor  could  they  ever  come  at  his 
back,  fo  clofely  had  he  fitted  on  his  armour,  with  the 
whip  of  authority. 

When  he  was  out  of  his  time  he  fet  up  trade  for 
himfelf,  and  then  Shewed  a  tafte  for  chemiftry  ;  and  foon 
after  he  married  a  very  agreeable  and  amiable  young 
woman,  of  no  fortune,  but  of  a  genteel  family.  Whether 
his  infuperable  propensity  to  fatire  deprived  him  of 
friends  and  of  bufinefs,  or  that  he  fpent  too  much  in 
chemical  experiments,  we  know  not ;  but  failing  at 
BideSord,  he  removed,  about  the  year  1736,  to  Briftol, 
where  he  entered  into  partnership  with  a  chemift,  and 
never  afterwards  fet  his  foot  in  his  native  town. 

In  the  year  1739  he   attracted   the  attention  of  the 
public,  by   an    epitaph    to    the    memory   of  Thomas 
Coiter,  Efq;  member  for  Briftol;  in  which,  it  has  been 
truly  obferved,  that  he  has  contrived  to  raife  emotions 
of  pity,  grief,  and  indignation,  to  a  very  high  degree. 
The  next  year  he  published  a  pamphlet  on  the  Briftol 
waters ;  from  which  period  there  is  a  chafm  in  our  au- 
thor's life  we  are  unable  to   fill  up.     In   this  interval 
may  probably  be  placed  his  failure  in  bufinefs,  and  his 
effort  to  obtain  a  higher  fituation  in  his  profeffion.     It 
is  certain  that  in  the  year  1752  he  was  at  Paris,    and 
there  he  obtained  the  decree,  if  he  obtained  it  at -all, 
which  gave  him  the  addition  to  his  name  which  accom- 
panied him  during  the  reft  of  his  life,  that  of  Doctor. 
Until  this  time  he  appears  to  have  lived  in  obfcurity  ; 
but  at  an  age  when  vigorous  exertion  ufually  fubfides, 
he  feems  to  have  refolved  to  place  himfelf  in  a  confpi- 
cuous  fituation,  whatever  hazard  might  attend  it,  and 
commenced  a  public  writer  with  a  degree  of  celerity 
and  virulence  for  which  it  would  be  difficult  to  find  a 
parallel  even  in  the  moft  intemperate  times.     To  read 
over  his  works  now,  when  the  paffions  they  then  raifed 
have  fubfided,  we  feel  furprife  at  the  effect  they  pro- 
duced ;  and  it  is  within  the  memory  of  many  yet  living, 
that  their  influence  was  very  considerable.     In  the  year 
1754,  he  began  his  career   with  The  Marriage  Act,  a    ^ 
political  novel ;  in  which  he  treated  the  legislature  with 
fuch  freedom,  that  it   occasioned   his  being  taken  into 
cuftody,  from  whence,  however,  he  was  foon  releafed. 

The  performances,  however,  moft  celebrated,  were  a 
feries  of  Letters  to  the  People  of  England,  which  were 
written  in  a  Style  vigorous  and  energetic,  though 
Slovenly  and  carelefs,  well  calculated  to  make  an  im- 
preSTion  on  common  readers ;  and  were  accordingly 
read  with  avidity,  and  circulated  with  diligence.  They 
had  a  very  considerable  effect  on  the  minds  of  the 
people,  and  galled  the  ministry,  who  feem  to  have  been 
at  firft  too  eager  to  puniih  the  author.  On  the  pub- 
lication of  the  Third  Letter,  we  find  warrants,  dated 
4th  and  8th  of  March,  1756,  iSTued  by  Lord  Hol- 
derneffe,  to  take  up  both  Scott  the  publisher  and  the 
author.  This  profecution,  however,  feems  to  have 
been  dropt,  and  the  culprit  proceeded  for  fome  time 
unmolefted,  "  having  declared  (fays  one  of  his  anfwer- 
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jeare.  ers)  that  he  would  write  himfelf  into  a  poft  or  into  the 
^w/  pillory  ;  in  the  laft  of  which  he  at  length  fucceeded.'' 
On  the  1 2th  of  January  1758,  a  general  warrant  was 
figned  by  Lord  Holderneffe,  to  fearch  for  the  author, 
printer,  and  publifhers  of  a  wicked,  audacious  and  trea- 
fonabie  libel,  entitled,  "  A  Sixth  Letter  to  the  People 
of  England,  on  the  progrefs  of  national  ruin  ;  in  which 
is  (hewn  that  the  prefent  grandeur  of  France  and  cala- 
mities of  this  nation  are  owing  to  the  influence  of  Ha- 
nover on  the  councils  of  England  ;"  and  them  having 
found,  to  feize  and  apprehend,  together  with  their 
books  and  papers. 

At  this  juncture  government  feem  to  have  been  ef- 
fectually roufed  ;  for  having  received  information  that 
a  feventh  letter  was  printing,  by  virtue  of  another  war- 
rant, dated  January  23,  all  the  copies  were  feized  and 
entirely  fupprefTed.  In  Eafter  Term  an  information 
was  filed  againft  him  by  Mr  Pratt,  then  attorney  ge- 
neral, afterwards  Lord  Camden ;  in  which  it  is  now 
worthy  of  remark,  that  the  crown  officer,  in  his  appli- 
cation to  the  court,  in  exprefs  terms  admitted  a  point, 
fince  much  difputed,  that  of  the  jury's  right  to  deter- 
mine both  the  law  and  the  fact  in  matters  of  libel. 
„  '«  What  I  urge  (fays  the  advocate)  to  the  court,  is 
only  to  mew  there  is  reafonable  ground  for  confidering 
this  publication  as  a  libel,  and  for  putting  it  in  a  way 
of  trial,  and  therefore  it  is  I  pray  to  have  the  rule  made 
abfolute ;  for  I  admit,  and  your  lordfhip  well  knows, 
that  the  jury  in  matter  of  libel  are  judges  of  the  law  as 
well  as  the  fact,  and  have  an  undoubted  right  to  con- 
fider  whether,  upon  the  whole,  the  pamphlet  in  queftion 
be,  or  be  not,  a  falfe,  malicious,  and  fcandalous  libel." 
On  the  17th  of  June,  the  information  was  tried,  when 
our  author  was  found  guilty  ;  and  on  the  28th  Novem- 
ber, he  received  fentence,  by  which  he  was  fined  five 
pounds,  ordered  to  (land  in  the  pillory  December  5,  at 
Charing  Crofs,  to  be  confined  three  years,  and  to  give 
fecurity  for  his  good  behaviour  for  feven  years,  himfelf 
in  500I.  and  two  others  in  250I.  each. 

On  the  day  appointed,  that  part  of  the  fentence 
which  doomed  him  to  the  pillory  was  put  in  execution, 
amidft  a  prodigious  concourfe  of  people  aflembled  on 
the  occafion.  The  under  fheriff,  at  that  time,  happened 
to  be  Mr  Beardmore,  who  had  fometimes  been  affifled 
by  the  Doctor  in  writing  the  Monitor,  a  paper  in  its 
principles  of  the  fame  tendency  with  the  writings  cf 
the  culprit,  who  confequently  might  expect  every  in- 
dulgence from  the  officer  to  whom  the  execution  of  his 
fentence  was  committed.  The  manner  in  which  it  was 
conducted  may  be  learned  from  the  affidavits  on  which 
afterwards  the  under  fherifPs  conduct  became  the  fub- 
ject  of  animadverfion  in  the  court  of  King's  Bench, 
and  which  aifert,  "  that  the  defendant  only  flood  upon 
the  platform  of  the  pillory,  unconfined,  and  at  his  eafe, 
attended  by  a  fervant  in  livery  (which  fervant  and  li- 
very were  hired  for  the  occafion  only)  holding  an  um- 
brella over  head  all  the  time ;  but  his  head,  hands, 
neck,  and  arms,  were  not  at  all  confined,  or  put  into  the 
holes  of  the  pillory;  only  that  he  fometimes  put  his 
hands  upon  the  holes  of  the  pillory  in  order  to  reft 
himfelf."  For  this  neglect  of  duty,  Beardmore  was 
fined  50I.  and  fuffered  two  months  imprifonment. 

Some  time  before  he  was  tried  for  the  obnoxious 
publication  already  mentioned,  the  Dutchefs  of  Queens- 
bury,  as  heir  of  Lord  Clarendon,  obtained  an  injunction 


in  the  Court  of  Chancery  to  flop  the  publication  of  the  Shebbearc. 
continuation  of  that  nobleman's  hiftory ;  a  copy  of 
which  had  got  into  the  hands  of  Francis  Gwyn,  Efq  ; 
between  whom  and  the  Do&or  there  had  been  an 
agreement  to  publiih  it  and -equally  divide  the  profits. 
The  care  and  expences  attending  the  ufhering  this 
work  into  the  world  were  to  be  wholly  Dr  Sheb- 
beare's,  who  performed  his  part  of  the  agreement,  and 
caufed  it  to  be  handfomely  printed  in  quarto,  with  a 
Tory  preface,  containing  frequent  reflections  on,  and 
allufions  to  recent  events,  and  to  living  characters, 
which  gave  it  the  appearance  rather  of  a  temporary 
pamphlet  than  of  a  work  calculated  for  pofterity.  On 
the  injunction  being  obtained,  Dr  Shebbeare  was  un- 
der the  neceffity  of  applying  to  the  aid  of  law  to  re- 
cover the  money  expended  by  him  in  printing,  amount* 
ing  to  more  than  500I.  Of  that  fum  more  than  half 
had  been  wafted  on  his  fide  in  the  courts  of  law  and 
equity.  And  feme  years  afterward?,  fpeaking  of  the 
fituation  of  his  affairs,  he  fays,  "  It  may  be  eafily  ima- 
gined, that  my  circumftances  were  not  improved  by 
three  years  imprifonment.  I  had  no  club  of  partizans 
to  maintain  me  during  that  time,  to  difcharge  my 
debts,  nor  even  the  fine,  which  I  was  obliged  to  pay 
after  a  three  years  confinement  for  a  fingle  offence. 
Notwithftanding  the  difficulties  which  inevitably  arofe 
from  thefe  particulars,  and  although  an  infolvent  act 
was  paffed  foon  after  his  Majefty's  acceflion  to  the 
throne,  and  my  circumftances  might  have  apologifed  for 
my  taking  that  opportunity  which  it  offered  ;  I  never* 
thelefs  declined  from  availing  myfelf  of  that  occafion 
to  evade  the  payment  of  my  debts.  I  preferred  the 
labour  of  endeavouring  to  pay  them,  and  the  rifk  of 
being  again  imprifoned  if  I  did  not  fucceed.  But, 
thank  Heaven,  I  am  in  no  danger  of  a  fecond  imprifon, 
ment  on  that  account."  During  his  confinement,  he 
declares  he  never  received  as  prefents  more  than  twenty 
guineas  from  all  the  world. 

While  he  was  confined  in  the  King's  Bench,  he  fi> 
licited  fubferiptions  for  the  firft  volume  of  a  Hiftory  of 
England,  from  the  Revolution  to  the  then  prefent 
time.  But  at  the  perfuafion  of  his  friends  he  was  in- 
duced to  alter  his  defign,  and  receipts  were  iiTued  for  a 
firft  volume  of  the  Hiftory  of  England  and  of  the 
Conftitution  thereof  from  its  origin.  That  volume  he 
wrote,  and  had  tranicribed.  "  But  as  it  was  impracti- 
cable (to  ufe  his  own  words),  whilft  I  was  in  confine-, 
ment,  to  procure  that  variety  of  books,  or  to  apply  to 
manufcript  authorities,  for  all  that  was  requifite  to  the 
completing  of  this  firft  volume,  I  found  on  being  relea- 
fed  from  my  imprifonment,  and  on  application  to  the 
former  only,  that  the  volume  which  I  had  written  was 
incorrect,  infufficient,  and  erroneous,  in  too -many  par- 
ticulars, to  admit  of  its  being  publifhed,  without  in, 
juftice  to  my  fubferibers,  and  reprehenfions  on  myfelf. 
Into  this  difpleafing  fituation  I  had  been  milled  by  re- 
lying on  the  authorities  of  modern  hiftoria-ns,  who  pre- 
tend to  cite  the  authors  from  whence  their  materials 
are  taken,  many  of  whom  appear  never  to  have  feen 
them,  but  implicitly  to  have  copied  one  another,  and 
all  of  them  manifeftly  defective;  not  only  in  the  autho- 
rities they  fhould  have  fought,  but  in  their  omiffions 
and  mifreprefentations  of  thofe  whom  they  had  confult-. 
ed :  more  efpecially  refpetfing  thofe  parts  of  the  old 
German  codes,  on  which  our  conftitution  is  erected, 
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Sliebbeare.  and  without  which  it  cannot  be  properly  explained  or 
underftood.  Such  being  the  real  fltuation  of  things,  I 
perceived  that  more  time  than  I  could  expect  to  live 
would  be  necefTarily  required  for  fo  extenfive  a  work  as 
the  whole  hiftory  I  had  propofed  ;  and  that  a  (ingle 
volume,  or  even  a  few  volumes  of  an  hiftory  incomplete, 
would  by  no  means  anfwer  either  the  intention  of  my 
fubfcribers,  or  my  own  :  I  determined  therefore  to 
change  my  plan,  and  to  include  in  one  volume  that 
which  might  require  no  others  to  complete  this  new 
defign. 

"  In  confequence  of  this  alteration,  I  refolved  to 
exert  my  beft  abilities,  not  only  to  trace  the  conftitu- 
tion  of  England  from  its  origin  in  the  woods  of  Ger- 
many, as  M.  de  Montefquieu  expreiTes  it,  but  from  the 
firft  principles  of  human  nature,  from  which  the  forma- 
tion of  all  kinds  of  government  is  derived.  With  this 
view,  I  have  attempted  an  analyzation  of  the  mental 
and  corporeal  faculties,  in  order  to  fliew  in  what  man- 
ner they  reciprocally  influence  each  other  in  the  va- 
rious actions  of  man,  not  only  as  an  individual,  but 
as  a  gregarious  being,  impelled  by  nature  to  affociate 
in  communities.  From  hence  I  have  attempted  to  de- 
lineate in  what  manner  legiflature  fprangand  proceeded 
from  its  fource,  through  that  variety  of  meanders  which 
it  hath  formed  in  its  current,  both  before  and  fince  the 
introduction  of  one  common  fign,  whereby  to  exprefs 
the  intrinfic  value,  not  only  of  all  the  productions  of 
nature  and  of  art,  but  even  of  the  human  faculties,  as 
they  are  now  eftimated  ;  to  compare  the  conftitutions 
of  thofe  different  ftates  which  have  been,  and  are  the 
moft:  celebrated  in  ancient  and  modern  hiftory,  with 
each  other,  and  with  that  of  England  ;  and  then  to  de- 
rive fome  reafonable  grounds  for  the  determination  of 
that  which  feems  to  be  the  moft  confentaneous  with 
the  primogenial  inftitutes  of  nature,  and  the  happinefs 
of  human  kind.  In  confequence  of  this  intent,  the 
manners  that  fucceflively  arofe  and  prevailed  in  fuch 
ftates,  the  benefits  and  mifchiefs  which  enfued  from 
them,  are  delineated,  in  order  to  explain  on  what  foun- 
dation the  welfare  of  national  communities  may  moft 
probably  be  eftablifhed." 

This  plan,  thus  delineated,  he  at  times  employed  him- 
felf  in  filling  up  ;  but  on  being  rudely  attacked  for  not 
performing  his  promife  with  his  fubfcribers,  he,  in 
1774,  obferved — "  From  the  inevitable  obligations,  not 
only  of  fupporting  my  own  family,  but  thofe  alfo  whom 
as  fon  and  brother  it  was  my  duty  to  fuftain  for  forty 
years,  and  which,  reflecting  the  claims  of  the  latter, 
ftill  continues  ;  it  will  be  eafily  difcerned  that  many  an 
avocation  muft  have  proceeded  from  thefe  circumftan- 
ces,  as  well  as  from  a  fenfe  of  gratitude  to  his  majefty, 
in  defence  of  vvhofe  government  I  have  thought  it  my 
duty  occafionally  to  exert  my  beft  abilities."  He  adds, 
however,  that  he  did  not  intend  to  die  until  what  he 
had  propofed  was  finillied  ;  a  promife  which  the  event 
has  (hewn  he  was  unable  to  perform. 

In  piifon  he  was  detained  during  the  whole  time  of 
the  fentence,  and  with  fome  degree  of  rigour  ;  for  when 
his  life  was  in  danger  from  an  ill  ftate  of  health,  and 
he  applied  to  the  court  of  King's  Bench  for  permiffion 
to  be  carried  into  the  rules  a  few  hours  in  a  day,  though 
Lord  Mansfield  acceded  to  the  petition,  yet  the  prayer 
of  it  was  denied  and  defeated  by  Judge  Fofter.  At 
the  expiration  of  the  time  of  his  fentence,  a  new  reign 


had  commenced  ;  and  (hortly  afterwards,  during  the  ad-  Shetbear 
miniftration  of  Mr  Grenville,  a  penfion  was  granted  him  v>^*v>» 
by  the  crown.  This  he  obtained  by  the  perfonal  ap- 
plication of  Sir  John  Philips  to  the  King,  who,  on  that 
occafion,  was  pleafed  to  fpeak  of  him  in  very  favoura- 
ble terms,  which  he  promifed  undeviatingly  to  endea- 
vour to  deferve  by  allegiance  and  gratitude. 

From  the  time  of  that  event  we  find  Dr  Shebbeare 
a  uniform  defender  of  the  meafures  of  Government, 
and  the  mark  againft  whom  every  oppofer  of  adminiftra- 
tion  confidered  himfelf  at  liberty  to  throw  out  the 
groiTeft  abufe.  Even  the  friends  of  power  were  often 
adverfe  to  him.  Dr  Smollet  introduced  him  in  no  very 
refpectful  light,  under  the  name  of  Ferret,  in  the  novel 
of  Sir  Launcelot  Greaves,  and  Mr  Hogarth  made  him 
one  of  the  group  in  the  third  election  print. 

Scarce  a  periodical  publication  was  without  fome 
abufe  of  him,  which  he  feems  to  have  in  general  had 
the  good  fenfe  to  neglect.  In  the  year  1774,  how- 
ever, he  departed  from  his  general  practice,  and  defend- 
ed himfelf  from  fome  attacks  at  that  time  made  upon 
him.  In  this  pamphlet  he  reprefented  the  conduct  and 
character  of  King  William  in  fuch  a  light  as  to  excite 
the  indignation  of  every  Whig  in  the  kingdom  :  he 
treated  him  in  print  with  as  great  ieverity  as  Johnfon 
ufed  to  do  in  converfation. 

Early  in  life  he  appears  to  have  written  a  comedy, 
which  in  1766  he  made  an  effort  to  get  reprefented  at 
Covent  Garden.  In  1768  he  wrote  the  Review  of 
Books  in  the  Political  Regifter  for  three  months,  and 
was  often  engaged  to  write  for  particular  perfons,  with 
whom  he  frequently  quarrelled  when  he  came  to  be 
paid.  This  was  the  cafe  with  Sir  Robert  Fletcher, 
and  we  think  of  others.  His  pen  feems  to  have  been 
conftantly  employed,  and  he  wrote  with  great  rapidity, 
what  certainly  can  now  be  read  with  little  fatisfaction, 
and  muft  foon  be  forgotten.  Though  penficned  by 
government,  he  can  fcarce  be  faid  to  have  renounced 
his  opinions ;  for  in  the  pamphlet  already  mentioned, 
his  abufe  of  the  Revolution  is  as  grofs  as  in  that  for 
which  he  fuffered  the  pillory.  His  violence  defeated  his 
own  purpofe,  and  made  thofe  who  agreed  in  party  with 
him  revolt  from  the  virulence  with  which  he  treated 
his  adverfaries.  During  the  latter  years  of  his  life  he 
feems  to  have  written  but  little.  He  was  a  ftrenuous 
fupporter  of  the  miniftry  during  the  American  war,  ha- 
ving publifhed,  in  1775,  -An  Anfwer  to  the  printed 
Speech  of  Edmund  Burke,  Efq  ;  fpoken  in  the  Houfe 
of  Commons,  April  19,  1774.  In  which  his  know- 
ledge in  polity,  legiflature,  human  kind,  hiftory,  com- 
merce, and  finance,  is  candidly  examined  ;  his  argu- 
ments are  fairly  refuted  ;  the  conduct  of  administration 
is  fully  defended  ;  and  his  oraforic  talents  are  clearly 
expofed  to  view — And  An  Eflay  on  the  Origin,  Pro- 
grefs,  and  Eftablifhmentof  National  Society  ;  in  which 
the  principles  of  Government,  the  definitions  of  phyfi- 
cal,  moral,  civil,  and  religious  Liberty  contained  in  Dr 
Price's  Obfervations,  &c.  are  fairly  examined,  and  ful- 
ly refuted  ;  together  with  a  juftification  of  the  Legifla- 
ture in  reducing  America  to  obedience  by  force.  To 
which  is  added,  an  Appendix  on  the  Excellent  and 
Admirable  in  Mr  Burk's  fecond  printed  Speech  of  the 
22d  of  March  1775,  both  8vo. 

His  publications,  fatirical,  political,  and  medical, 
amount  to  thirty-four,  befldes  a  novel,  entitled  Lydia, 
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or  Filial  Piety  ;  in  which  religious  hypocrify  and  bluf-  fome  feduced  by  treachery,  and  fold.     But  it  is  faid  to  Shelburne, 

terine-  courage  are  very  properly  chaftifed.     He  died  on  he  a  common  practice  for  a  father  in  time  of  fcarcity  to         II 

the    ift  of  Auguft   1788,  leaving,  among  thofe  who  fell  his  children. 

knew  him  beft,  the  character  of  a  benevolent  man  ;  a  At  Sheibon  are  fome  Mohammedans,  who  live  among 

character  which,  from  the  manner  in  which  he  fpeaks  the  idolaters,  and  wear  clothing  :  it  is  not  faid  whether 

of  his  connections,  he  probably  deferved.  Arabs  or   not.     Mr  Browne,  from  whofe  travels   we 

SHECATICA,  a  bay  of  very  irregular  fhape  and  have  taken  this   account  of  Sheibon,  does  not  give  its 

breadth,  on  the  coaft  of  Labrador,  N.  America  ;  hav-  latitude  or  longitude, 

ing  an  ifland  of  its  name  at  its  mouth.     It  is  fituated  SHELBURNE,  a  townfhip  of  Vermont,  Chitten- 

between  lat.  51  14  and  51  28  N.  and  between  long,  den  county,  on  the  eaft  fide  of  Lake  Champlain.     It 

58  16  and  58  22  W. — Morse.  has   Burlington  on  the  north,  and  Charlotte   on   the 

SHECHARY,  a  lake  of  New  North  Wales,  form-  fouth,  and  contains  389  inhabitants. — Morse. 

ed  like  a  bow.     It  receives  Churchill   river  from  the  Shelburne,  an  interior  townfhip  in  Grafton  coun- 

fouth-weft  and  at  its  N.  E.  end  ha;  communication  with  ly,  New-Hampfhire.     It   was  incorporated   in    1769, 

Berbazon  Lake,  which  lies  due  N.  and  fouth.     At  the  and  contains  35  inhabitants. — ib. 

fouth  end  of  the  latter,  the  waters  of  both  lakes  run  eaft  Shelburne,  a  townfhip  in  Hampshire  county,   Maf- 

under  the  name  of  Seal  river,  which  empties  into  Hud-  fachuletts,  adjoining  Greenfield. — ib. 

fon's  Bay  at  Churchill  Fort,  between  Button's  Bay  on  Sheleurne,  a  town   of  Nova-Scotia,  at  the   head 

the  N.  and  Cape  Churchill  on   the  fouth-eaft.      Both  of  a  bay  which  runs   up  from  Port  Rofeway,  at  the 

lakes  are  long  and  narrow. — ib.  fouth-weft  part  of  the  province.     In  1783,  it  contain- 

SHEDIAC,  a  harbour  on  the  eaftern  coaft  of  New-  ed  600  families,  but  is  now  lefs  populous.     It  is    18 

Brunfwick,  and  on  the  weft  fide  of  the  Gulf  of  St  Law-  miles  north  eaft  of  Barrington,  and  88  fouth  weft  by 

rence  ;   53  miles  fouth-eaft  of  Miramichi  Bay. — ib.  fouth  of  Halifax. — ib. 

SHEEPSCOT,  or  Sheep/cut,  a  fmall   river  of  the  SHELBY,  a  new  county  of  Kentucky.— tf. 

Diftricl  of  Maine,  which  empties  into  the  ocean  to  the  SHELTER  I/land,  at  the  eaft  end  of  Long  Ifland, 

eaft  cf  Kennebeck,  and  is  navigable    20  or   30  miles,  in  Suffolk  county,  New- York,  lies   3    leagues    weft   of 

On  the  weft  fide  cf  this  river  is  the  excellent  port  called  Gardener's    Ifland.     It  is  about   5    miles  from  eaft  to 

Wifcafiet,  in  the  townfhip  of  Pownalborough.     New-  weft,  and  7  from  north  to  fouth.     It  is  a  fruitful  fpot, 

caftle  townfhip  is  at  the  head  of  navigation  on  this  river,  containing    about    8000  acres;    was  incorporated  in 

and   extends  from   Sheepfcot   to   Damarifcotta  river.  1788,  and  contains  201  inhabitants,  of  whom  34  are 

The  compact   part,  which  is  a  poft-town,  is  10  miles  electors.     Confiderable  numbers   of  cattle,  fheep  and 

north-eaft  of  WifcafTet.     Sheepfcot  harbour  has  high  poultry  are  raifed  here.  When  you  leave  Shelter  Ifland 

water,  at  full  and  change,  45  minutes  after  10  o'clock  ;  on  your  larboard  hand,  and  run   weft  by  north  about 

depth,  9  fathoms. — ib.  5  or  6  miles,  you  will  open  a  large  bay  where  100  fail 

SHEEP's  Cove,  on  the  eaft  coaft  of  Newfoundland,  of  veffels   may  lie  fife  and  anchor  in  3  or  4  fathoms. 


lies  between  Bay  Robert  and  Port  Grave. — ib. 

SHEERS,  aboard  a  fhip,  an  engine  ufed  to  hoift  or 
difplace  the  lower  mails  of  a  fhip. 

SHEFFIELD,  a  townfhip  in  the  northern  part  of 
Cahdonia  county,  Vermont. — Morse. 

Sheffield,  a  poft-town  of  Maffachufetts,  Berkfhire 


-ib. 

SHENANDOAH,  a  county  of  Virginia,  bounded 

north  by  Frederick,  and  fouth  by    Rockingham.     It 

contains    10,510    inhabitants,    including    512    flaves. 

Chief  town,  Woodftock. — ib. 

Shenandoah,  a  river  of  Virginia,  which  rifes  in 
county,  30  miles  fouth-eaft  of  Kudfon  in  the  State  of  Augufta  county,  and  ufter  running  a  north-eaft  courfe 
New-York,  145  weft  fouth-weft  of  Bolton,  and  257  of  about  200  miles,  it  joins  the  Patowmack  in  about 
north-eaft  of  Philadelphia.  It  was  incorporated  in  1733,  ^at-  3^  4»  juft  before  the  latter  burfts  through  the  Blue 
and  contains  1,899  inhabitants.  Houfatonic  river,  Ridge.  It  is  navigable  about  ioo  miles ;  and  may  bs 
which  is  nine  rods  in  breadth,  paflVs  through  it  from  rendered  fo  nearly  its  whole  courfe  at  a  fmall  expenfe. 
north  to  fouth,  which  with  its  branches  fupply  water  When  this  is  done,  it  will  bear  the  produce  of  the  rich. 
for  feveral  mills  and  iron-works.      South  Mountain  ex-     eft  part  of  the  ftate. — ib. 

tends  the  whole  length  of  the  town,  along  the  eaft  fide  Shenandoah  Valley,  extends  from  Winchefter,  in 
of  the  river. — ib.  Virginia,  to  Carlifle  and  the  'Sufquehannah,  in  Penn- 

SHEIBON,  a  diftricl  in  Africa,  lying  to  the  fouth-     fylvania,  and    is  chiefly   inhabited  by    Germans    and 
eaft  of  the  kingdom  of  Dar-Fur  (See  Soudan  in  this     Dutch. — ib. 

volume),  where  much  gold  is  found  both  in  duft  and  in  SHEPHER.DSFIELD,  a  plantation  of  the  Diftrict 
fmall  pieces.  The  natives,  who  are  idolaters  and  fa-  of  Maine,  in  Cumberland  county,  containing  330  in- 
vages,  collect  the  duft  in  quills  of  the  oftrich  and  vul-     habitants. — ib. 

ture,  and  in  that  condition  fell  it  to  the  merchants.  SHEPHERDSTOWN,  or  Shepherdjburg,  a.  poft- 
They  have  a  ceremony  on  difcovering  a  large  piece  of  town  of  Virginia,  fituated  in  Berkley  county,  on  the 
gold,  of  killing  a  fheep  on  it  before  they  remove  it.  fouth  fide  of  Patowmack  river.  Its  fituaiion  is  heal- 
The  people,  who  are  all  black,  have  fome  form  of  mar-  thy  and  agreeable,  and  the  neighbouring  country  is 
riage,  i.  e.  of  an  agreement  between  man  and  woman  fertile  and  well  cultivated.  It  contains  about  2000  in- 
to cohabit.  Women  of  full  age  wear  a  piece  of  platted  habitants,  moftly  of  German  extraction .  It  lies  at  the 
grafs  on  their  parts.  The  younger  and  unmarried  are  mouth  of  Shenandoah  river,  eppofite  to  Sharp  (burg  ; 
quite  naked.  The  flaves,  which  are  brought  in  great  10  miles  eaft  by  fouth  of  Martinfburg,  and  178  fouth- 
numbers  from  this  quarter,  are  fome  prifoners  of  war  weft  by  weft  of  Philadelphia.—^, 
among  themfelves  (for  their  wars  are  frequent),  and  SHERBURNE,  a  townfhip  of  New-Yoik,  Herke- 
Suppl,  Vol.  III.  U  mer 


S     H     I 


C     J54    ] 


S     H     I 


Ship. 


Shetucket,  nier  county.     By  the  ftate  cenfus  of  1796,  it  contains 
483   inhabitants,  of  whom  79  are  electors. — ib.   ' 

SHETUCKET,  a  river  of  Connecticut,  which  is 
formed  by  the  junction  of  Willomantic  and  Mount 
Hope  river?,  and  after  running  eaft  a  few  miles,  pur- 
sues a  fouthern  courfe,  and  uniting  with  Qninabaiig 
river,  empties  into  the  Thames  in  the  fouth  part  of  the 
townfhip  of  Norwich. — ib. 

SHILLUK,  a  town  in  Africa  on  the  banks  of  the 
Bahr-el-abiad,  or  true  Nile.  The  houfes  are  built  or 
clay,  and  the  inhabitants,  who  are  idolaters,  have  no 
other  clothing  than  bands  of  long  grafs,  which  they 
pafs  round  the  waift  and  between  the  thighs.  They 
are  all  black  ;  both  fexes  are  accuftomed  to  (have  their 
heads.  The  people  of  Shilluk  have  the  dominion  of 
the  river,  and  take  toll  of  all  paiTengers,  in  fuch  articles 
of  traffic  as  pafs  among  them.  The  name  Shilluk  is 
not  Arabic,  and  its  meaning  is  unknown. — When  afk- 
ed  concerning  their  name  or  country,  the  people  reply 
Shilluk.  When  employed  in  transporting  Mohamme- 
dans acrofs  the  ferry,  they  occasionally  exhibit  the  im- 
portance which  their  fituation  gives  them.  Atter  the 
Muflim  has  placed  himfelf  in  the  boat,  they  will  afk 
him,  "  Who  is  the  matter  of  that  river  ?"  The  other 
replies,  as  is  ufual,  "  Uilah  or  Rubbani" — God  is  the 
mailer  of  it.  "  No  (anfwers  the  Shilluk),  you  mull 
fay  that  fuch  a  one  (naming  his  chief)  is  the  mailer  of 
it,  or  you  fhall  not  pafs."  They  are  reprefented  as 
ihevving  hofpitality  to  fuch  as  come  among  them  in  a 
peaceable  manner,  and  as  never  betraying  thofe  to 
whom  they  have  once  accorded  protection.  The  par- 
ticulars of  their  worfhip  have  not  been  defciibed.  In 
Mr  Browne's  map,  Shilluk  is  placed  in  about  130  N. 
Lat.  and  320  26'  E.  Long. 

SHIMENE  Port,  on  the  north  fide  of  the  ifland  of 
St  John,  in  the  Gulf  of  St  Lawrence.  Its  entrance, 
wed  of  St  Peter's  harbour,  is  very  narrow  ;  but  the 
bafon  within  is  very  fpacious. — Morse. 

SHINING  Mountains,  in  the  north-weft  part  cf 
North- America,  are  little  known.  It  is  conjectured 
that  they  terminate  in  about  lat.  47  or  48  N.  where 
a  number  of  rivers  rife,  and  empty  themfelves  either 
into  the  North  Pacific  Ocean,  into  Hudfon's  Bay  ;  into 
the  waters  which  lie  between  them,  or  into  the  Atlantic 
Ocean.  They  are  called  alio  the  Mountains  of  Bright 
Stones,  on  account  of  the  immenfe  number  of  large 
cryftais,  {hooting  from  the  rocks,  and  fparkling  in  the 
rays  of  the  fun,  fo  as  to  be  feen  at  a  great  di dance. — ib. 

SHIP.  See  that  article,  and  Shipbuilding  ( En- 
cyel),  and  likewife  Floating  Bodies  (Suppl.)  In  the 
Tranfaclions  cf  the  Royal  Society  of  London  for  1798, 
Mr  Atwood  has  completed  his  difquifition  on  the  Stabi- 
lity of  Ships  ;  but  as  the  memoir  cannot  be  abridged, 
we  muft  refer  the  fcientific  naval  architect  to  the  ongi- 
ginal  for  much  ufeful  information. 

A  fmall  work  has  lately  been  publifhed  by  Charles 
Gore,  Efq  ;  of  Weimar  in  Saxony,  upon  the  refpeclive 
Velocity  of  Floating  Bodies  varying  in  Form.  It  con- 
tains merely  the  refults  of  two  feries  of  experiments  : 
from  the  fir  ft  of  which  feries,  it  feems  to  appear  that 
the  form  beft  calculated  for  velocity  is  a  long  parallel 
body,  terminating  at  each  end  in  a  parabolic  cuneus, 
and  having  the  extreme  breadth  in  the  centre.  Alfo, 
that  making  the  cuneus  more  obtufe  than  is  neceifary 
to  break  with  fairnefs  the  curve  line  into  the  ftraight, 


creates  a  considerable  degree  of  impediment.  And  Mr 
Gore  is  inclined  to  think,  that  the  length  of  fhips, 
which  has  already  been  extended  with  fuccefs,  to  four 
times  the  breadth,  is  capable,  with  advantage,  of  ftill 
further  extenfion,  perhaps  to  five,  and,  in  fome  cafe;, 
even  to  fix  times. 

The  fecond  fet  of  experiments  was  inftituted  to  as- 
certain the  refpeclive  degrees  of  liability,  or  power  of 
refilling  the  prdfure  of  the  wind,  in  carrying  fail,  on 
bodies  of  different  forms.  The  bodies  ufed  in  the  ex- 
periments had  their  fpecific  capacities  and  weights  pre- 
cifely  equal,  but  their  forms  different  ;  and  from  the  re- 
fults,  it  appears  that  the  form  of  a  midlhip  body,  beft 
adapted  for  (lability  only  is  a  flat  bottom,  with  per- 
pendicular fides  ;  and  that  the  next  bell  adapted  is  a 
Semicircle.  But  as  there  exifts  much  difficulty  in  con- 
structing the  former  with  fufficient  ilrength,  befides  its 
being  ill  adapted  to  heavy  feas,  as,  by  the  Sudden  de- 
fcent  in  pitching,  the  bottom  will  ftrike  the  water  near- 
ly at  right  angles,  and  fullain  thereby  a  tremendous 
fhock.  And  as  the  latter  feems  to  be  too  inclinable  to 
tranfverfe  ofcillation,  or  rolling,  and  alfo  to  be  deficient 
in  capacity  for  many  fervices,  our  author  is  of  opinion, 
that  a  midlhip  body,  of  a  compounded  form,  is  mod 
applicable  to  general  purpofes. 

On  account  of  the  few  documents  before  us,  we  are 
unable  to  fpeak  critically  concerning  this  tracl.  To 
benefit  naval  architecture,  we  are  of  opinion,  that  the 
method  of  experiment  is  more  fure  and  expeditious  than 
that  of  calculation  :  y«t  conclusions  from  experiments 
mull  be  drawn  with  great  caution.  It  is  by  no  means 
certain  that  a  refult  obtained  for  a  body  of  a  given  bulk 
will  obtain  for  fimilar  bodies  which  differ  in  dimenfions. 

We  fhall  conclude  this  fhort  article  wiih  a  Statement 
of  the  principles  upon  which  Patrick  Miller,  Efq;  of 
Dalfvvmton  (Scotland),  propofes  to  construct  (hips  and 
vefTels  which  cannot  founder. 

The  veffel  is  to  be  kept  afloat,  without  the  aid  of  its 
fides,  folely  by  the  buoyancy  of  its  bottom,  which  is 
flit ;  the  bottom  never  being  fo  deeply  immerfed  as  10 
bring  the  upper  Surface  thereof  on  a  level  with  the  wa- 
ter ;  fuch  veSTc-ls  not  being  constructed  for  the  purpofe 
of  carrying  cargoes,  but  for  that  of  carrying  paflengers, 
with  the  neceSTary  (lores  and  provisions ;  and  as  thefe 
velfels  are  not  kept  afloat  by  the  aid  of  their  fides,  bat 
by  the  buoyancy  of  their  bottom,  as  above  defcribed, 
they  cannot  fink,  and  therefore  pumps  are  not  required, 
nor  are  they  in  any  refpect  neceifary  for  the  preferva- 
tion  of  fuch  vefTels.  The  laid  veiTel  is  put  in  motion, 
during  calms,  and  againft  light  winds,  by  means  of 
wheels.  Thefe  wheels  project  beyond  the  fides  of  the 
veffel,  and  are  wrought  by  means  of  capftms:  the 
number  and  the  dimensions  of  the  wheels  depend  upon 
the  length  of  the  veffel.  Thefe  wheels  are  built  with 
eight  arms,  which  confift  entirely  of  plank.  Sliders 
are  ufed  to  work  and  to  keep  the  veffel  to  windward 
when  under  fail.  Thefe  Sliders  are  placed  in  the  centre 
of  the  veffel,.  from  (lem  to  ftern ;  they  are  made  of 
plank,  and  the  number  and  dimenfions  muft  depend  on 
the  length  of  the  veffel  ;  and  they  are  raifed  and  let 
down,  either  by  the  hand,  or  by  means  of  a  purchafe, 
according  to  the  fize  of  the  veiTel.  VefTels  of  this  con- 
struction draw  water,  in  proportion  to  their  dimenfions, 
as  follows:  a  veiTel  of  forty  feet  in  length,  and  from 
thirteen  to  nineteen  feet  in  breadth,  will  draw  from 

thirteen 
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One  of  fifty  feet  propofes,  however,  other  means  to  effect  his  benevo-  Shipwreck, 

in  length,  and  from  feventeen  to  twenty-four  feet  in  lent  purpofe. 

breadth,  will  draw  from  fifteen  to  eighteen  inches  of        "  It  ought  to  be  remembered  (fays  he),  that  a  veffel 

water.     One  fixty  feet  long,  and  from  twenty  to  twenty-  is  never  call  away,  or  perifties  on  the  coaft,  but  becaufe 

eight  feet  broad,  will  draw  from  eighteen  to  twenty-  it  is  driven  thither  againft  the  will  of  the  captain,  and 

one  inches  of  water.     One  feventy  feet  long,  and  from  by  the  violence  of  the  waves  and  the  wind,  which  almofl; 

twenty-three  to  thirty-two  feet  broad,  will  draw  from  always  blows  from  the  fea  towards  the  fhore,  without 

twenty-one    to    twenty-four    inches    of    water.       One  which  there  would  be  no  danger  to  be  apprehended  : 

eighty-feet  long,  and  from  twenty-feven  to  thirty-feven  confequently,  in  thefe  circumstances,  the  wind  comes 

feet  broad,  will  draw  from  twenty-four  to  twenty-feven  always  from  the  fea,  either  directly  or  obliquely,  and 

inches  of  water.     One  ninety  feet  long,  and  from  thirty  blows  towards  the  fhore. 

to  forty-two  feet  broad,  will  draw  from  twenty-feven  to  "  \Jl,  A  common  paper  kite,  therefore,  launched 
thirty  inches  of  water.  One  of  one  hundred  feet  in  from  the  vefTsl  and  driven  by  the  wind  to  the  thore, 
length,  and  from  thirty-three  to  forty-feven  feet  in  would  be  fufficient  to  fave  a  crew  confiding  of  1500 
breadth,  will  draw  from  thirty  to  thirty-three  inches  feamen,  if  fuch  were  the  number  of  a  fhip  of  war. 
of  water.  This  kite  would  convey  to  the  fhore  a  Strong  pack- 
As,  from  the  principle  upon  which  this  velfel  is  con-  thread,  to  the  end  of  which  might  be  affixed  a  cord, 
ftructed,  fhe  cannot  fink,  the  invention  muft  prove  a  to  be  drawn  on  board  by  means  of  the  firing  of  the- 
means  of  faving  many  lives  ;  and  as  it  will  give  mere  kite  ;  and  with  this  cord  a  rope,  or  as  many  as  fliould 
room  and  height  between  the  decks  than  any  veffel  of  be  neceffary,  might  be  conveyed  to  the  {hip. 
the  fame  dimenfions  of  another  construction,  it  mud  "  id,  A  fmall  balloon,  of  fix  or  feven  feet  in  dia- 
add  greatly  to  the  comfort  and  accommodation  of  per-  meter,  and  raifed  by  ranfied  air,  would  be  alfo  an  ex- 
fons  at  fea  of  all  defcriptions.  It  is  expected  that,  from  cellent  means  for  the  like  purpofe  :  being  driven  by  the 
thefe  advantages,  a  more  general  and  friendly  inter-  wind  from  the  veffel  to  the  fhore,  it  would  carry  thither 
courfe  amongft  nations  will  take  place,  which  will  have  a  firing  capable  ot  drawing  a  cord  with  which  feveral 
the  effect  to  diffufe  knowledge,  and  to  remove  national  ropes  might  be  afterwards  conveyed  to  the  veffel.  Had 
prejudices,  thereby  promoting  the  general  welfare  of  not  the  difcovery  of  Montgolfier  produced  any  other 
mankind.  At  prefent  (fays  Mr  Miller),  it  would  be  benefit,  it  would  be  entitled  on  this  account  to  be  con- 
altogether  improper  to  give  any  defcription  of  fhips  of  fidered  as  of  great  importance. 

greater  dimenfions,  left  it  fhould  be  converted  to  a  pur-         "  3^,  A  fky  rocket,  of  a  large  diameter,  would  be 

pofe  very  different  from  that  intended  by  the  inventor.  of  equal  fervice.     It  would  alfo  carry,  fiom  the  veffel 

SHIP  IJland,  lies  between  Horn  and  Cat  Ifland,  on  to  the  fhore,  a  firing  capable  of  drawing  a  rope  after  it. 
the  coaft  of  Weft-Florida,  and  is  about  10  miles  fouth         "  Lqfily,  A  fourth  plan  for  faving  the  crew  of  a  fhip- 

of  the  Bay  of  Bdoxi.     It  is  9  miles  long  and  2  broad  ;  wrecked  veffel,  is  that  of  throwing  from  the  veffel  into 

produces  pine  trees  and  grafs,  and  has  a  tolerable  well  the  fea  an  empty  cafk  with  a  cord  attached  to  it.     The 

of  water  in  it. — Morse.  wind  and  the  waves  would  drive  the  cafk  to  the  fhore, 

SHIPPANDSTOWN,  in  Virginia,  on  the  fouth  fide  and  afford  the  means  of  eftablifhing  that  rope  of  com- 

of  the  Patowmack,  40  or  50  miks  from  Alexandria. — ib.  munication  already  mentioned." 

SHIPPENSBURG,   a  pod-town  of  Pennfylvania,         SHIRLEY,    a  townlhip   of  Maffachufetts,   in   the 

Cumberland  county,  on  a  branch  of  Conedogwinnet  north-weft  part  of  Middlefex  county,  41  miles  N.  W. 

Creek,  which  empties  into  the  Sufquehannah  ;  and  con-  of  Bolton.     It  was  incorporated  in  1753,  ana^  contains 

677  inhabitants. — Morse. 

Shirlly,  a  townlhip  of  Pennfylvania,  fituated  in 
Huntingdon  county. — ib. 

SHOALS,  IJles  of,  a  clufter  of  eight  iflands,  lying  8 
miles  S.  E.  of  Portfmouth  light-houfe,  discovered  in 
1614,  having  a  little  well  fheltered  harbour,  (Plaley's) 


tains  about  6ohoufes,  chiefly  built  of  ftone.  It  is  21  miles 
north  by  eaft  of  Chamberfburg,  a  like  diftance  fouth- 
weft  of  Carlifle,   and    146  weft  of  Philadelphia. — ib. 

SHIPWRECK,  a  well-known  difafter,  by  which 
numbers  of  lives  are  yearly  loft.  In  that  valuable  mif- 
cellany  entitled,   The  Philofophical  Magazine,  we  have 


an  account  of  means  for  preventing  that  lofs,  when  the  of  great  ufe  both  to  the  fifhermen  and  merchant  veffels. 

fhip  is  in  danger  within  two  or  three  hundred  fathoms  Thefe  barren  iflands  are  chiefly  valuable  on  account  of 

of  the  fhore  ;  and  as  the  anonymous  author  (a  French-  the  fisheries.     Thefe  rocky  iflands   are    fituated  on  the 

man)  fays  that  he  has  by  experiment  afcertaintd  the  ef-  coaft  of  New-Hampfhire  ;  and  to  thefe  the  celebrated 

ficacy  of  thefe  means,  we  fhall  ftate  them  to  our  readers.  Capt  John  Smith  gave  his  own  name,  but  the  ingrati- 

The  only  certain  means  of  faving  the  crew  of  a  velfel  tude  of  man  has  denied  his  memory  that  fmall  honour, 

in  fuch  a  ftate  is,  to  eftablifh  a  rope  of  communication  From  Ifle  of  Shoals  to  the  Dry  Salvage  Rock,  the  courfe 

from  the  fhore  to  the  fhip.      But  how  is  this  to  be  done  ?  is  S.  \  W.   8  leagues;   to  Portfmouth  N.  N.  W.   3 

The  author  fays,  by  fixing  the  end  of  the  rope  to  a  leagues;  to  Newbury.  Port  Bar  S.  W.  7  leagues;  to  York 

bomb  or  cannon  ball,  and  extending  the  rope  after-  harbour  N.  \  E.  5  leagues.     N.  lat.  42  59,  W.  long.  70 

wards,  in  a  zig  zag  direction,  before  the  morter  or  can-  33. — ib. 


non,  or  fufpending  it  on  a  piece  of  wood  raifed  feveral 
feet.  A  rope,  fo  placed,  will  not  break  (he  fays)  by 
the  greateft  velocity  which  can  be  given  to  the  bomb 
or  ball ;  and  thus  the  end  of  it  can  be  fent  afhore  by  a 


SHOENECK,  a  Moravian  fettlement  in  Pennfylva- 
nia, near  Nazareth;  begun  in  1757. — lb. 

SHOREHAM,-  a  townlhip  of  Vermont,  Addifon 
county,   on  the  eaft  fide  of  Lake  Champlain,  having 


difcharge  of  artillery.     He  prefers  the  bomb  to  the  can-    Orwell  on  the  fouth  and  Bridport  on  the  N.  a  little  N. 

non  ball,  for  reafons  which  he  does  not  affign.     He    E.  of  Ticonderoga.     It  contains  721  inhabitants. ib 
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SHREWSBURY,  a  poll-town  of  New-Jerfey,  Mon- 
mouth county,  on  the  fea  board,  having  Middletown 
on  the  N.  Freehold  W.  and  Dover  fouth-weft.  North 
river  divides  it  from  Middletown,  and  is  navigable  a 
few  miles.  This  town  is  15  miles  north-eaft  by  eaft 
of  Monmouth  court-houfe,  ^fouth-eaft  of  Middletown 
Point,  49  eafterly  of  Trenton,  33  fouth-eaft  by  eaft  of 
Brunfwick,  and  79  eaft  north-eaft  of  Philadelphia.  The 
compact  part  of  the  town  is  pleafant,  and  contains  an 
Epifcopal  and  a  Prefbyterian  church,  and  a  meeting- 
houfe  for  Friends.  On  the  fide  of  a  branch  of  Nave- 
fink  river,  in  this  town,  is  a  remarkable  cave,  in  which 
are  3  rooms,  arched  with  a  foft  porous  rock,  through 
which  themoifture  (lowly  exudes,  and  falls  in  drops  on 
the  fand  below.  The  townfhip  contains  4,673  inhabi- 
tants, including  212  Haves.  Much  genteel  company 
from  Philadelphia  and  New-York  refort  here  during  the 
fummer  months,  for  health  and  pleafure. — ib. 

Shrewsbury,  a  tcwnlhip  of  Vermont,  in  Rutland 
county,  between  Clarendon  on  the  weft,  and  Saltafh  on 
the  eaft,  and  contains  383  inhabitants. — ib. 

Shrewsbury,  a  townfhip  in  York  county,  Pennfyl- 
vania. — ib. 

Shrewsbury,  a  townfhip  in  Worcefter  county, 
Mailachufetts;  6  miles  eaft  of  Worcefter,  and  40  weft 
by  fouth  of  Bofton.  It  was  incorporated  in  1727,  and 
contains  963  inhabitants. — ib. 

SHUBENACADIE,  a  river  of  Nova-Scotia,  which 
rifes  within  a  mile  of  the  town  of  Dartmouth,  on  the 
E.  fide  of  Halifax  harbour,  and  empties  into  Cobequid 
Bay,  taking  in  its  courfe  the  Slewiack  and  Gay's  ri- 
vers. The  great  lake  of  the  fume  name  lies  on  the  E. 
fide  of  the  road  which  leads  from  Halifax  to  Windfor, 
and  about  feven  miles  from  it,  and  21  miles  from  Ha- 
lifax.— ib. 

SHUTESBURY,  a  townfhip  of  Maflachufetts, 
Hampfhire  county,  on  the  eaft  fide  of  Connecticut 
eiver,  about  16  miles  N.  E.  of  Northampton,  and  90 

W.  by  N.  of  Bofton ib. 

SIARA,  or  Seara,  a  town  on  the  N.  E.  coaft  cf 
Brazil,  in  the  captainfhip  of  its  name.  S.  lat.  3  30, 
W.  long.  39  50.  Andrew  Vidal,  of  Negreiros,  was 
chief  magistrate  of  this  city  in  the  year  1772,  in  the 
124th  year  of  his  age,  and  difcharged  his  duty  as  a 
judge  to  entire  fathfaction  ;  and  died  2  years  after,  in 
full  poiTeffion  of  his  mental  powers.  In  1773,  189  of 
his  defcendants  were  alive. — ib. 

SIBALDE3,  iflands  on  the  ccaft  of  Patagonia,  in 
S.  America.      S.  lat.  50  53,  W.  long.  59  35. — ib. 

SIBAU  IJIanch,  on  the  coaft  of  Cape  Breton  Ifland, 
lie  off  the  fouth  point  of  Port  Dauphin,  and  afford  good 
anchorage.^ — ib. 

SICCA  PUNTO,  or  Dry  Point,  on  the  north  coaft 
of  S.  America,  on  the  Spanifn  Main,  is  the  north-weft 
limit  of  Triefte  Bay,  and  foutherly  of  the  ifland  of 
Curacao. — ib. 

SICHEM,  formerly  a  fettlement  cf  the  Moravians, 
on  the  eaft  line  of  New-York  State  ;  25  miles  E.  S.  E. 
of  Kingfton,  on  Hudfon's  x'w&x.^il. 

Sidney,  a  townfhip  of  New- York  State,  on  the  north 
line  of  Pennfylvania,  ^ppoftte  to  the  mouth  of  Chenen- 
go  river  ;  having  Sufquehannah  for  its  north  and  eaft- 
crn  boundary. — ib. 

SIDELING  ///'//,  a  range  of  hills  which  lie  in  the 
north-Weftern  part  of  Maryland,  between  Alleghany 


and   Wafhington  counties,  which   are  divided  by  the 
creek  of  the  fame  name. — ib. 

SILLA,  a  large  town  on  the  Niger,  which  bounded 
Mr  Park's  travels  eaftward.  He  gives  no  defcripticn 
of  the  place,  which  he  had  not  fpirits  or  health  to  fur- 
vey  ;  but  fills  a  page  of  his  work  with  the  reafoils  which 
determined  him  to  proceed  no  farther.  "  When  I  ar- 
rived (fays  he),  I  was  fuffered  to  remain  till  it  was 
quite  dark,  under  a  tree,  furrounded  by  hundreds  of 
people.  But  their  language  was  very  different  from 
the  other  parts  of  Bambarra  ;  and  I  was  informed  that, 
in  my  progrei's  eaftward,  the  Bambarra  tongue  was  but 
little  Underftood,  and  that  when  I  reached  Jenne,  I 
fnould  find  that  the  majority  of  the  inhabitants  fpoke  a 
different  language,  called  Jcnne  Knmmo  by  the  Negroes, 
and  Kalavi  Soudan  by  the  Moors. 

"  With  a  great  deal  of  entreaty,  the  Dooty  allowed 
me  to  come  into  his  baloon,  to  avoid  the  rain  ;  but  the 
place  was  very  damp,  and  I  had  a  fmart  paroxyfm  of 
fever  during  the  night.     Worn  down  by  iicknef?,  ex- 
haufted  with  hunger  and  fatigue,  half  naked,  and  with- 
out any  article  of  value,  by  which  I  might  procure  pro- 
vifions,  clothes,  or  lodging,  I  began  to  reflect  ferionfly 
on  my  fituation.      I  was  now  convinced,  by  painful  ex- 
perience, that  the  cbftacles  to  my  further  pro"rei's  were 
infurmour.table.     The  tropical  rains  were  already  fet  in 
with  all  their  violence  ;  the  rice  grounds  and  fwamps 
were  everywhere  overflowed  ;  and  in  a  few  days  more, 
travelling  of  every  kind,  unlefs  by  water,  would  be  com- 
pletely obftructed.     The  kowries  which  remained  of  the 
king  of  Bambarra's  prefent  were  not  fuflicient  to  enable 
me  to  hire  a  canoe  for  any  great  diftance ;  and  I  had 
but  little  hopes  of  fubfifting  by  charity,  in  a  country 
where  the  Moors  have  fuch  influence.     But  above  all, 
I  perceived  that  I  was  advancing  more  and  more  with- 
in the  power  of  thofe  mercilefs  fanatics ;  and  from  my 
reception  both  at    Sego  and  Sansanding    (fee  tbefe 
articles  Stippl.),  I  was  apprehenfive  that,  in  attempting 
to  reach  even  Jenne   (unlefs  under  the  protection  of 
fome  man  of  confequence  amongft  them,  which  I  had 
no  means  of  obtaining),  I  lliculd  facrifice  my  life  to  no 
pnrpofe;    for  my  difcoveries    would   perifh  with  me. 
The  profpecf  either  way  was  gloomy.     In  returning 
to  the  Gambia,  a  journey  on  foot  of  many  hundred 
miles  presented  iti'elf  to  my  contemplation,  throuoh  re- 
gions and  countries  unknown.     NeverthelefV,  this  feem- 
ed  to  be  the  only  alternative  ;  for  I  faw  inevitable  de-. 
fnucfon   in  attempting  to   proceed    to   the   eaftward. 
With  this  conviction  on  my  mind,  I  hope  my  readers 
will  acknowledge  that  I  did  right  in  going  no  farther. 
I  had  made  every  effort  to  execute  my  miffbn  in  its 
fulled  extent  which  prudence  could  juftify.     Had  there 
been  the  moft  diftant  profpect  of  a  fuccefsful  termina- 
tion, neither  the  unavoidable  hardfhips  of  the  jOtuney, 
nor  the  dangers  of  a  f'econd  captivity,  Ihould  have  forced 
me  to  defift.    This,,  however,  neceffity  compelled  me  to 
do;  and  whatever  may  be  the  opinion  of  my  general 
readers  on  this  point,  it  affords  roe  inexpreflible  Satis- 
faction, that  my  honourable  employers  have  been  plea- 
fed,  iince  my  return,  to  exprefs  their  full  approbation 
of  my  conduct."     He  would  be  a  very  unreafonable 
man,  indeed,  who  could  on  this  point  think  differently 
from  .Mr  Park's  employers.     Silla  is  placed  in  the  new 
map  of  Africa  in  about  140  48'  N.  Lat.  and  i°  24'  W. 
Long. 
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Slan,  SILLON,   in  fortification,  an  elevation   of  earth, 

made  in  the  middle  of  the  moat,  to  fortify  it,  when  too 
^.'JI^  broad.     It  is  more  ufually  called  the  envelope. 

SILVER  Bluff,  a  confiderable  height  upon  the  Car- 
olina ihore  of  Savannah  river  ;  perhaps  30  feet  higher 
than  the  low  lands  on  the  oppofite  fhore,  which  are 
fubject  to  inundations  in  the  fpring  and  fall.  This  deep 
bank  rifes  perpendicularly  out  of  the  river,  difcovering 
various  ftrata  of  earth.  The  furface  of  the  ground 
upon  this  bluff,  which  extends  nearly  two  miles  on  the 
rivef,  and  from  half  a  mile  to  a  mile  in  breadth,  is 
nearly  level,  and  a  good  fertile  foil,  as  appears  by  the 
vaft  oaks,  hickory,  mulberry,  black  walnut,  and  other 
trees  and  fhrubs  left  (landing  in  the  old  fields  which  are 
fpread  abroad  to  a  great  diftance.  Here  are  various 
veftiges  of  the  ancients ;  as  Indian  conical  mounts,  ter- 
■  races,  areas,  &c.  as  well  as  traces  of  fortreffes  of  regu- 
lar formation,  as  if  conftructed  after  the  modes  of  Eu- 
ropean military  architects  ;  which  fome  fuppofe  to  be 
the  ancient  camps  of  the  Spaniards,  who  formerly  fixed 
fixed  themfelves  here,  in  hopes  of  finding  filver. — 
Morse. 

SIMANCAS,  a  village  on  the  eaftern  limit  of  the 
kingdom  of  Leon  in  Spain,  two  leagues  below  Valla- 
doiid,  on  the  river  Gifueiga.  It  is  mentioned  by  Dr 
Robertfon  in  the  introduction  to  his  Hiftory  of  Ame- 
rica, and  is  remarkable  tor  the  archives  or  regifter  of- 
fice of  the  kingdoms  of  Leon  and  Caftile,  kept  in  the 
caftle  there.  This  collection  was  begun  when  the  kings 
reiided  often  at  Valladolid  ;  in  which  city  to  this  day  is 
the  chancery  or  civil  and  criminal  tribunal  for  almoft 
all  Spain  to  the  north  of  the  Tagus.  It  was  thought 
convenient  to  have  thofe  papers  kept  in  the  neighbour- 
hood of  that  court ;  and  thin  caftle  was  particularly  fit 
for  that  purpofe,  as  it  is  all  built  of  ftone.  Some  years 
ago  there  were  two  large  halls  in  this  office  filled  with 
papers  relating  to  the  firft  fettlement  of  the  Spaniards 
in  South  America.  There  was  alfo  in  the  room  called 
the  ancient  royal  patronage  a  box  containing  treaties  with 
England,  in  which  are  many  letters  and  treaties  be- 
tween the  kings  of  England  and  Spain  from  about  the 
year  1400  down  to  1600.  There  was  alfo  in  the  fame 
archives  a  ftrong  box,  with  five  lock*,  which,  it  is  faid, 
has  not  been  opened  mice  the  time  of  Philip  II.  and  it 
is  conjectured  that  it  contains  the  procefs  againft  Phi- 
lip's Ion  Prince  Charles.  But  it  feems  fome  of  the 
(late  papers  have  been  removed  to  Madrid. 

SIMON's,  St,  the  eafternmoft  of  the  3  large  iflands 
fituat?d  at  the  mouth  of  the  Alatamaha  river  in  Geor- 
gia, having  on  the  N.  N.  E.  Little  St  Simon's  IJland ; 
and  between  thefe  is  the  eaftern  mouth  of  the  river. 
The  fouthern  end  of  the  ifland  is  near  the  N.  mouth  of 
the  Alatamaha.  It  formerly  had  a  ftrong  battery 
erected  here,  for  the  defence  of  Jekyl  Sound,  in  which 
10  or  12  forty  gun  fhins  may  ride  in  fafety.  This  ifl- 
and is  about  45  miles  in  length,  and  from  two  to  four 
in  breadth  ;  has  a  rich  and  fruitful  foil,  full  of  oak  and 
hickory  tree?,  intermixed  with  meadows  and  old  Indian 
fields.  In  the  middle  of  the  ifland  is  the  town  of  Fre- 
derica.  The  bar  or  entrance  of  St  Simon's  is  S.  by  W. 
19  ^agues  from  Tybee  Inlet. — Morse. 

Simon's  Fort,  St,  at  the  fouth  end  of  St  Simon's 
Inand,  is  9  or  10  miles  from  St  Simon's  Bar;  and  is 
remarkable  for  its  white  appearance. — ib. 

SIMSBURY,  a  tewnfhip  of  Connecticut,  in  Hart- 


ford county,   14  miles  N.  W.  of  Hartford, 
ore  has  been  found  here. — ib. 

SINEM  A  HONING,  the  N.  wefternmoft  branch  of 
Sufquehannah  river. — ib. 

SINEPUXENT,  a  very  long  bay  on  the  fouth-eaft 
coaft  of  Maryland  ;  a  number  of  long  and  narrow  iflands 
feparating  it  from  the  Atlantic  Ocean.  Sinepuxent  In- 
let, is  in  about  lat.  38  10  30  N.  and  nearly  T2  miles 
eaft  of  the  town  of  Snowhill. — ib. 

SING-SING,  an  inconfiderable  village  on  the  eaft 
fide  of  Haverftraw  Bay,  in  Weft-Chefter  county,  35 
miles  N.  of  New- York  city. — ib. 

SINICA,  a  confiderable  Cherokee  town,  on  the 
banks  of  Keowee  river.  The  houfes  on  the  eaft  fide 
are  on  an  elevated  fituation,  and  command  a  delight- 
ful and  extenfive  profpeft  of  the  whole  fettlement.  The 
inhabitants,  about  500  in  number,  can  multer  100 
warriors. — ib. 

SINO,  or  Sinn,  a  bay  on  the  N.  coaft  of  Terra  Fir- 
ma,  South-America.  There  is  alfo  a  town  of  the  fame 
name  on  the  S.  fide  of  the  Gulf  cf  Morofquillo,  about  66 
miles  N.  E.  of  St  Sebaftian,  and  40  S.  W.  of  Tolu. 
—ib. 

SIOUS,  or  Sioux,  a  powerful  nation  of  Indians, 
confifting  of  three  different  tribes,  which  can  furnifn 
9  500  warriors  ;  the  Sious  who  inhabit  the  head  waters 
of  the  Miffiffippi  and  lv!iffouri,  3,000  warriors  ;  the 
Sious  of  the  Meadows,  2,500,  and  the  Sious  of  the 
Woods,  4,000.  The  two  jaft  inhabit  on  the  head  and 
weftern  waters  of  the  Miffiffippi,  and  the  iflands  of  Lake 
Superior. — ib. 

SIPSEY's,  a  branch  of  Tombeckbee  river,  in  Geor* 
gia,  which  runs  a  fouth  weft  by  fouth  courfe.  Its  mouth 
is  in  about  lat.  3 1  55  N.  and  40  miles  N.  by  W.  of  the 
upper  mouth  of  Alabama  river. — ib. 

SIR  Charles  Hardy's  Ifland,  in  the  S.  Pacific  Ocean,, 
was  difcovered  in  1767,  by  Captain  Carteret.  It  is 
low,  level,  and  covered  with  wood.  S.  lat.  4  41,  W^, 
long.  154  20. — ib. 

Sir  Charles  Saunders'  IJland,  in  the  fame  ocean,  and 
difcovered  by  the  fame  navigator,  is  about  two  leagues. 
in  length  from  E.  to  W.  S.  lat.  17  23,  W.  long.  151 
4. — ib. 

SIR.IUS,  a  fmall  ifland  in  the  fame  ocean,  difcover-. 
ed  by  Lieutenant  Ball,  in  1792.  It  is  about  18  miles 
in  circuit.     S.  lat.  10  52,  W.  long.  162  30. — ib. 

SISAL,  on  the  north  coaft  of  Yucatan,  in  the  Gulf 
of  Mexico,  is  4  leagues  weft  of  Linchanchee,  and  8  eaft; 
of  Cape  Condecedo.  It  is  the  higheft  look  out  on  the: 
whole  coaft.-r— ib. 

SISSIBOU,  in  Nova-Scotia,  lies  on  the  eaft  fide  of 
St  Mary's  Bay,   28  miles  fouth-eaft  of  Annapolis, — ib. 

SIS  i  ER's  Ferry,  a  village  in  S.  Carolina,  25  miles. 
from  CoofaWatchie,  and  102  from  Charlefton. — 4b. 

SITUS,  in  algebra  and  geometry,  denotes  the  iitua-- 
tion  of  lines,  furfaces,  &c.  Wolfius  delivers  fome  things. 
in  geometry,  which  are  not  deduced  from  the  common 
analyfis,  particularly  matters  depending  on  ihejitus  of 
lines  and  figures.  Leibnitz  has  even  founded  a  parti- 
cular kind  of  analyfis  upon  it,  called  calculus  Jitus . 

SIWA,  a  town  in  Egypt,  to  the  weflward  of  Alex- 
andria, built  on  a  fmall  fertile  fpot  or  Oafis,  which  is 
fur  rounded  on  all  fide?  by  defert  land.  A  large  pro- 
portion of  this  fpace  is  filled  with  date  trees  ;  but  there- 
are  alfo  pomegranates,  figs,  and  olives,  apricots,  and: 

plantains. 5; 
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plantains ;  and  the  gardens  are  remarkably  flourifliing. 
They  cultivate  a  confiderable  quantity  of  rice,  which, 
however,  is  of  a  reddifh  hue,  and  different  from  that  of 
the  Delta.  The  remainder  of  the  cultivable  land  fur- 
nifhes  wheat  enough  for  the  confumption  of  the  inha- 
bitants. Water,  both  fait  and  frefh,  abounds,  but  the 
fprings  which  furnifh  the  latter  are  moft  of  them  tepid  ; 
and  fuch  is  the  nature  of  the  water,  air,  and  other  cir- 
cumstances, that  Grangers  are  often  affected  with  agues 
and  malignant  fevers. 

The  greateft  curiofity  about  Siwa  is  a  ruin  of  un- 
doubted antiquity,  which,  according  to  Mr  Browne,  re- 
fembles  too  exactly  thofe  of  the  Upper  Egypt,  to  leave 
a  doubt  that  it  was  erected  and  adorned  by  the  fame 
intelligent  race  of  men.  The  figures  of  Ifis  and  Anu- 
bis  are  conipicuous  among  the  fculptures;  and  the  pro- 
portions are  thofe  of  the  Egyptian  temples,  though  in 
miniature.  What  of  it  remains  is  a  fingle  apartment, 
built  of  mafiy  ftones,  of  the  fame  kind  as  thofe  of  which 
the  pyramids  confift ;  and  covered  originally  with  fix 
lirge  and  folid  blocks,  that  reach  from  one  wall  to  the 
other.  The  length  is  32  feet  in  the  clear,  the  height 
about  18,  the  width  15.  A  gate,  fituated  at  one  ex- 
tremity, forms  the  principal  entrance  ;  and  two  doors, 
alfo  near  that  extremity,  open  oppofite  to  each  other. 
The  other  end  is  quite  ruinous  ;  but,  judging  from  cir- 
cumftances,  it  may  be  imagined  that  the  building  has 
never  been  much  larger  than  it  now  is.  There  is  no 
appearance  of  any  other  edifice  having  been  attached 
to  it,  and  the  lefs  fo  as  there  are  remains  of  fculpture 
on  the  exterior  of  the  walls,  In  the  interior  are  three 
rows  of  emblematical  figures,  apparently  defigned  to 
reprefent  a  proceflion  ;  and  the  fpace  between  them  is 
filled  with  hieroglyphic  characters,  properly  fo  called. 
The  people  of  Siwa  luve  no  tradition  concerning  this 
edifice,  nor  attiibute  to  it  any  quality,  but  that  of  con- 
cealing treafures,  and  being  the  haunt  of  demons.  It 
has,  however,  been  fuppofed,  with  fome  degree  of  pro- 
bability, that  Siwa  is  the  Siropum  of  Pliny,  and  that 
this  building  was  coeval  with  the  famous  temple  of  Ju- 
piter Amnion,  and  a  dependency  on  it.  This  may  be 
fo  ;  but  neither  the  natives  of  Siwa,  nor  the  various 
tribes  of  Arabs  who  frequent  that  place,  know  any 
thing  of  the  ruins  of  that  temple,  about  which  Mr 
Browne  made  every  poffible  enquiry.  "  It  may  (as  he 
obferves)  ft. i  11  furvive  the  lapfe  of  ages,  yet  remain  un- 
knowns the  Arabs,  who  traverfe  the  wide  expanfe  of 
the  defert ;  but  fuch  a  circumftance  is  fcarcely  probable. 
It  may  be  completely  overwhelmed  in  the  fand ;  but 
this  is  hardly  within  the  compafs  of  belief." 

The  complexion  of  the  people  of  Siwa  is  generally 
darker  than  that  of  the  Egyptians.  Their  dialect  is 
alfo  different.  They  are  not  in  the  habitual  ufe  either 
of  coffee  or  tobacco.  Their  feet  is  that  of  Malik.  The 
drefs  of  the  lower  clafs  is  very  fimple,  they  being  ai- 
med naked  :  among  thofe  whofe  coftume  was  difcern- 
ible,  it  approaches  nearer  to  that  of  the  Arabs  of  the 
defert  than  of  the  Egyptians  or  Moors.  Their  cloth- 
ing confifls  of  a  fhirt  of  white  cotton,  with  large  lleeves, 
and  reaching  to  the  feet ;  a  red  Tunifine  cap,  without 
a  turban  ;  and  fhoes  of  the  fame  colour.  In  warm 
weather  they  commonly  caft  on  the  fhoulder  a  blue  and 
white  cloth,  called  in  Egypt  melaye ;  and  in  winter 
they  are  defended  from  the  cold  by  an  ihhram  or  blank- 
et.    The  lift  of  their  houfehold  furniture  is  very  ftiort; 
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Mohawks,  Oneidas ;    Onondagas,    Seneca  s,    Cay  upas,  and 


Tufcaroras.  The  latter  joined  the  confederacy  710  years 
ago.  In  the  late  war  with  G.  Britain,  they  were  al- 
lies of  that  power,  and  in  1779  they  were  entirely  de- 
feated by  the  troops  of  Congrefs,  and  their  towns  all 
deflroyed.  They  now  live  on  grounds  called  the  State 
Refer  vations,  which  are  intermediate  fpaces  fettled  on 
all  fides  by  white  people.  In  their  prefent  cramped 
fituation,  they  cannot  keep  together  a  great  while. 
They  will  probably  quit  the  United  States  and  retire 
over  the  lakes  Ontario  and  Eiie.  All  the  Mohawks 
and  the  greater  part  of  the  Cayugas,  have  already  re- 
moved into  Canada.  The  number  of  fouls  in  all  the 
i\s.  nations  was,  in  1796,  4,058.  The  Stockbridge  and 
Brotherton  Indians,  who  now  live  among  them,  added, 
make  the  whole  number  4,508,  of  whom  760  live  in 
Canada,  the  reft  in  the  United  States.  By  a  treaty 
made  in  1794,  between  the  United  States  on  the  one 
part,  and  the  Six  Nations  and  their  Indian  friends  re- 
fiding  with  them,  on  the  other  part,  it  was  ftipulated 
that  "  the  fum  of  4,500  dollars  fhould  be  expended  an- 
nually and  forever,  in  purchasing  cloathing,  domeftic 
animals,  implements  of  hufbandry,  and  other  uteniils, 
and  in  compenfating  ufeful  artificers  who  fhall  refide 
among  them,  and  be  employed  for  their  benefit." 
This  allowance  is  under  the  direction  of  a  fuperintend- 
ant,  and  is  not  diftributed  for  any  private  purpofes. 
It  is  apportioned  among  them  according  to  their  num- 
bers, in  order  to  which,  there  is  annually  taken  an  ex- 
act cenfus  of  all  thefe  Indians.  In  1796,  the  Friends, 
commonly  called  Quakers,  in  their  benevolence  and 
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fome  earthen  ware  made  by  themfelves,  and  a  few  mats,  Six  Men's 
form  the  chief  part  of  it,  none  but  the  richer  order 
being  poffelTed  of  copper  utenfils.  They  oceafionally 
purchafe  a  few  flaves  from  the  Murzouk  caravan.  The 
remainder  of  their  wants  is  fupplied  from  Cairo  or  A- 
lexandria,  whither  their  dates  are  tranfported,  both  in 
a  dry  ftate  and  beaten  into  mafh,  which  when  good  in 
fome  degree  refembles  a  fweat  meat.  They  eat  no  large 
quantity  of  animal  food;  and  bread  of  the  kind  known 
to  us  is  uncommon.  Flat  cakes,  without  leaven,  knead- 
ed, and  then  half  baked,  form  part  of  their  nourifh- 
ment'.  The  remainder  confifts  of  thin  fheets  of  pafte, 
fried  in  the  oil  of  the  palm  tree,  rice,  milk,  dates,  &c. 
They  drink  in  great  quantities  the  liquor  extracted 
from  the  date-tree,  which  they  term  dale  tree  water, 
though  it  have  often,  in  the  ftate  they  drink  it,  the 
power  of  inebriating.  Their  domeftic  animals  are,  the 
hairy  fheep  and  goat  of  Egypt,  the  afs,  and  a  very 
fmall  number  of  oxen  and  camels.  The  women  are 
veiled,  as  in  Egypt.  After  the  rains,  the  ground  in 
the  neighbourhood  of  Siwa  is  covered  with  fait  for 
many  weeks.  Siwa  is  fituated  in  290  12'  N.  Lat.  and 
440  54'  E.  Long. 

SIX  MEN'S  Bay,  on  the  weft  fide  of  the  ifland  of 
Barbadces,  towards  the  N.  end.  It  lies  between  Sun- 
derland Fort  to  the  fouth,  and  Six  Men's  Fort  to  the 
N. — Morse. 

SIX  NATIONS,  a  confederacy  of  Indian  nations 
fo  called  by  the  Britifh  and  Americans,  The  French 
call  them  Iroquois.  Formerly  they  were  called  the 
Five  Nations,  five  only  being  joined  in  that  alliance  ; 
but  they  now  confift  of  fix  nations,  and  call  themfelves 
Aganufckioni,  that  is,  the  United  People.  Some  call  them 
Mlngos ;  others   Maqua'is.     Thefe  fix  nations   are  the 
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Sfctate-  zeal  to  promotedthe  welfare  of  thefe  Indians,  raifed  a 
fund  to  fupport  a  number  of  their  fociety,  who  offered 
to  go  and  refide  among  them,  with  a  view  to  promote, 
their  civilization,  moral  improvement,  and  real  wel- 
■>  fare.  A  committee  of  their  fociety  was  appointed  to 
accompany  thefe  friends  to  humanity,  and  they  were 
actually  on  the  fpot,  and  commenced  their  work  of 
charity  in  July  of  this  year.  The  State  of  New- York 
have  taken  thefe  Indians  under  their  protection,  and 
appointed  commifiioners  to  take  care  that  they  receive 
no  wrong  from  interefted  individuals. — ib. 

SKANEATETES,  a  lake  in  Onondaga  county, 
New- York,  14  miles  lcng  from  fou'.h-eaft  to  north- wed, 
and  little  more  than  one  mile  wide  where  broadeft.  It 
waters  the  military  townffiips  of  Marcellus  and  Sem- 
pronius,  and  fends  its  waters  northerly  to  Seneca  river. 
—ib. 

SKENECTADY,  an  ancient  and  refpectable  town 
in  Albany  county,  New-York,  16  miles  noith-weft  of 
Albany  city,  pleafantly  fituated  in  a  vale  bordered  with 
hills  to  the  fouthward  and  eaftward,  on  the  margin  of 
Mohawk  river.  The  houfes,  about  150  or  zoo  in  num- 
ber, are  compactly  built,  chiefly  of  brick,  on  regular 
fireets,  in  the  old  Dutch  fiile,  on  the  fouth  fide  of  the 
river :  few  cf  them  are  elegant.  The  public  buildings 
are  a  Dutch  and  a  Prefbyterian  church.  The  windings 
of  the  rive,  through  the  town  and  fields  which  are 
often  overflowed  in  the  fpring,  afford  a  rich  and  charm- 
ing profpect  about  harveft  time.  This  town,  being  at 
the  foot  of  navigation,  on  a.  long  river  which  paffes 
through  a  very  fine  country  rapidly  fettling,  it  would 
be  natural  to  conclude,  would  embrace  much  of  its 
commerce;  but  originally  knowing  no  other  than  the 
fur  trade,  which,  fince  the  revolution,  has  almoft  ceaf- 
ed,  and  having  taken  no  advantage  of  its  happy  fitua- 
tron  for  other  commerce,  the  place  has  confiderably 
decayed.  The  chief  bufmefs  of  this  town  now  is  to  re- 
ceive the  merchandize  from  Albany,  and  put  it  into 
bitteaux  to  go  up  the  river,  and  forward  to  Albany  the 
returns  from  the  back  country.  Union  College  was  efta- 
blifhed  and  incorporated  here  in  1  794,  and  is  under  the 
direction  of  24  truftees.  It  took  its  name  from  the 
union  of  various  denominations  of  Chriftians  in  its 
eftabbfhrr.t—.t.  The  Dutch  were,  however,  by  far  the 
molt  liberal  benefactors  to  this  inllitution.  It  is  well 
fituated  for  the  conveniency  of  the  northern  and  weft- 
em  parts  cf  the  State.  In  June,  1796,  there  were  40 
ftudents,  divided  into  4  clafTes,  viz. — 1  languages,  2 
hiftory  and  belles  lettres,  3  mathematics,  4  philofophy. 
The  annual  expenfe  of  education  here,  including  board, 
tuition,  &c.  is  lefs  than  ice  dollars.  The  property 
of  the  college  confifts  in  various  articles,  to  the  follow- 
ing amount,  viz. 


Books,  Sec.  in  the  poiTeffion  of  the  truf-7 

tees,  and  on  the  way  from  Europe     j" 
Cafh  appropriated  by  the  regents  for  the 

purchafe  of  books  in  the  hands  of  the 

committee 
Legacy  by  Abraham  Yates,  jun.  Efq 

of  Albany 


dolls. 

cts, 
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tady, 

2,381 

99 

II 

? 
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Skirmifh. 


400 


250 


Bonds    and  mortgage?,    producing  an] 
annual  intereft  cf  7  per  cent.  J 

Subfcriptions,  and  other  debts  due  on  1 
the  books  of  the  treafurer  j 

Cafh  appropriated  for  the  purchafe  ofl_ 
books  J 

Houfe  and  lot  for  the  prefident 

Lot  for  the  fite  of  the  college 

Houfe  and   lot  heretofore  occupied  for 


dolls. 
21,301 

4.983 

*>356 
3,500 
3.250 


cts. 
6 

10 
45 


the  academy,    a  donation  from  the  J-    5,000 
confiftory  of  the  Dutch  church 


} 


42,422      60 
And  1,604  acres  of  land.     The  faculty  of  the  college 
confided,  in  1797,  of  the  prefident  and  one  tutor  ;  and 
the  falary  of  the  former  with  an  houfe  for  his  family  is 
1  ico  dollars,  and  of  the  latter  66$  dollars  per  annum, 
with  an  additional  allowance  at  prefent  of  250  dollars, 
on  account  of  the  e^traordinaiy  price  of  the  necefTarie., 
of  life.     There  were,  in    1797,  37    ihidents,  eight  in 
the  clafs  of  languages,  twenty  in  the  clafs  of  hiftory  and 
belles  lettres,  fix  in  the  clafs  of  mathematics,  and  three 
in  the  clafs  of  philofophy.     The  courfe  of  ftudies  is,  the 
firft  year  Virgil,  Cicero's  orations,  Greek  Teftament, 
Lueian,    Roman    antiquities,    arithmetic  and   English 
grammar — the  fecond  year,  geography  and  the  ufe  of 
the  globes,  Roman  hiflory,  hiftory  of  America,  and 
the  American  revolution,  Xenophon,  Horace,  criticifm 
and  eloquence — the  3d  year,  the  various  branches  of 
mathematics,  and  vulgar   and  decimal  fractions,  and 
the  extraction  of  the  roots,  geometry,  algebra,  trigo- 
nometry,   navigation,    menfuration,    Xenophon  conti- 
nued, and  Homer — and  the  4th  and  laft  year,  natural 
philofophy,  the  conftitution  of  the  United  States  and 
of  the  different  States,   metaphyfics,  or  at  leafl  that 
part   which   treats   of  the   philofophy    of  the    human 
mind,  Horace  continued,  and  Longinus :  and  during 
the  couife  of  thefe  ftudies,  the  attention  of  the  clafTes 
is  particularly  required  to  elocution  and  compofition  in 
the  Englifh  language.     A  proviiion  is  alfo  made,  for 
fubftituting  the  knowledge  of  the  French  language  in- 
ftead  of  the  Greek,  in  certain  cafes,  if  the  funds  Ihculd 
hereafter  admit  of  inftituting  a  French  profefTorfhip. 
The  library  confifts  of  about  ioco  volumes,  and  £s°° 
is  appropriated  to  the  purchafe  of  a  philofophical  ap- 
paratus.    The  townfhip  of  Skenectady  contains  3,472 
inhabitants;  of  whom  683  are  electors,  and  381  fl.ives. 
It  is  bounded  eafterly  by  Half  Moon  and  Water-Vliet, 
and  foutherly  by  the  north  bounds  of  the  manor  of 
Renffelaerwick. — ib. 

SKENESBOROUGH,  now  called  White-hall,  is  a 
growing  townfhip  in  the  north-eaft  corner  of  tbfa  State 
of  New- York,  fituated  on  Wood  Creek,  on  the  fouth 
fide  of  South  Bay.  This  is  a  place  through  which 
mod  of  the  commun;cation  and  trade  between  the 
counties  on  Lake  Champlain  and  Hudfon's  river  paffes. 
It  has,  however,  very  bad  water,  and  is  unhealthy  in 
fummer.  It  is  about  8  miles  eaft  by  north  of  Fore 
George,  and  6  north  by  eaft  of  Fort  Ann.  The  for- 
tifications here  were  deftroyed  by  Gen.  Burgoyne,  in 

July,  1777- — &■ 

SKIPPACK,  a  townfhip  in  Montgomery  county, 
Pennfylvania. — ib. 

SKIPTON,  a  village  en  the  north  fide  of  Patow- 
mack  river,  about  ii_  miles  fouth-eaft  of  Fort  Cumber- 
land, and  28  foutherly  of  Bedford  in  Pennfylvania. — ib. 

SKIRMISH  Bay,  the  name  given  by  Lieutenant 
Broughton  to  a  bay  in  an  ifland,  which  was  difcovered; 
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Skicikifs,    by  him  in  latitude  430  48' fouth,  and  in  longitude  1830     Aider.     This  method,  which  is  propofed  by  the  Rev. 
eaft.     The  Chatham  armed  tender,  which  Mr  Brough-    W.  Pearfon  of  Lincoln,  is  as  follows  ; 
ton  commanded,  under  Captain  Vancouver  in  his  voy-         Invert  the  Aider  B   on  any   common  Aiding  rule, 
age  ofdifcovery,  worked  up  into  the  bay,  and  came  to    whereby   the -numerical  figures  will  afcend  on  it,  and 
anchor  about  a  mile  from  the  fhore.     The  Lieutenant,    on  the  fixed  line  A,  in  contrary  directions :  now,  as  the 
the  mafter,  and  one  of  the  mates,   landed,   and  found    diftance  from  unity  to  any  multiplier,  on  Gunter's  line, 
the  people  fo   extremely  inhcfpitable,  that   they  were    will  invariably   extend  from  any  multiplicand  to  their 
obliged  to  fire  upon  them  in  their  own  defence.     The    product,  it   follows,  that  if  any  particular  number  en 
land,  whether   ifland   or  continent,  is   of  confiderable    the   inverted   Aider  B  be  placed  oppofue  to  any  other 
magnitude  ;   the  part  which  they   law  extended  nearly    given  number  on  A,  the  product  of  thofe  numbers  will 
40  miles  from  eaft  to  wed  ;  and  the  appearance  of  the    Hand  on  the  Aider  B,  againft  unity  on  A  ;  for,  in  any 
country,  according  to  the  defcription  given,  is  very  pro-    pofiticn  cf  the  inverted  Aider/  the  diftance  from  unity 
mifing.     In  many  refpects,  the  natives  refemble  thofe     to  the  multiplier  on  A,  inftead  of  being  carried  forward 
of  New-Zealand  ;    from  which  country  they  are  diftant    on  B,  as  when  the  Aider  is  in  a  direct  pofition,  is  brought 
about    100  leagues:   but   their  fkins  were   deftitute  of    back  thereby  to  unity  again  ;  fo  that  unity   (or  ten   on 
any  marks,  and  they  had  the  appearance  of  being  clean-    Angle  lines  where  the   Aider  is  too  fhort  for  the  opera- 
ly  in  their  perfons.     Their   drefies  were   of  feal  or  fea-    tion)  is  invariably  the  index  for  the  product  of  any  two, 
bear  ftdn,  and  fome  had  fine  woven  mats  faftened  round    coincident  numbers  throughout  the  lines, 
the  waift.     "  They  feemed  a  cheerful  race,  our  con-         In  diviiion,  by  the  fame  procefs,  if  the  dividend  on 
verfation  (fays  Mr  Bioughton)  frequently  exciting  vio-    B  be  put  to  the  index,  or  unity  on  A,  the  divifion  and 
lent  burfts  of  laughter  amongft  them.     On   our   firft    quotient   will  coincide  on   the    two  oppofite    lines  ;  fo 
landing,  their  furprife  and  exclamations  can  hardly  be    that  when  one  is  given,  and  fought  for  on  either  line, 
imagined:   they  pointed  to  the  fun,  and  then  to  us,  as     the  other  is  feen  on  its  oppofite  line  at  the  fame  time. 
if  to  afk,  whether  we  had  come  from  thence?"     Their         The  next  operation   which  offers  itfelf  here  is  reci- 
arms  were  fpears,  club;,  and  a  fmall  weapon  refembling    procal  proportion,  which  can   be  effected  by  no  other 
the  New  Zealand  patoo.  method  than  by  inverting  the  Aider,  but  which  is  ren- 

SKITIKISS,  a  bay  of  about  8  leagues  extent  on  dered  as  eafy  by  this  application,  as  direct  proportion 
the  eaft  fide  of  WaAiington's  Ifles,  on  the  N.  W.  coaft  is  in  the  common  way  ;  for  if  any  antecedent  number 
of  N.  America,  northward  of  Cumberland  Harbour,  on  B  inverted  be  fet  to  its  confequent  on  A,  any  other 
The  opening  is  in  lat.  about  53  15. — Morse.  antecedent  on  B,  in  the  fame  pofition,  will  ftand  againft 

SKUPPERNONG,  a  fmall  river  of'N.  Carolina,  its  confequent  on  A,  fo  as  that  the  terms  may  be  in  a 
A  canal  was  finiftied  in  1790,  which  connects  the  wa-  reciprocal  ratio.  In  fquaring  any  number,  it  will  ap- 
ters  of  this  ftream  with  the  lake  in  Difmal  Swamp,  on  pear,  from  what  has  been  already  faid,  that  if  the  num- 
the  fouth  fide  of  Albemarle  Sound. — ib.  ber  to  be  iquared  be  placed  on  B,  inverted  againft  the 

SKUTOCK  Hills,  in  Hancock  county,  Diftrict  of    fame  on  A,  the  fquare  will  ftand  on  B,  againft   unity 
Maine,  lie  north-north-eaft  of  the  harbour  of  Gouldf-    on  A.     Therefore,  to  extract   the  fquare  root  of  any 
borough.     In  failing  from  Mount  Defert  to  Gouldf-    number,  let  that  number  on  B  ftand  againft  unity  on 
borough,  you  muft  Iteer  north-north-eaft  for  thefe  hills,    A ;  and  then  wherever  the  coincident  numbers  are  both 
which    are  more   remarkable  than  any  in  the  eaftern    of  the  fame  value,  that  point  indicates   the  root.     If 
country.     There  are  5  of  them,  and  at  a  diftance  they    two  dividing  lines  of  the  fame  value  do  not  exactly  co- 
appear  round. — ib.  incide,  the  coincident  point  will  be  at  the  middle  of  the 
SLABTOWN,    a   village    in    Burlington    county,    fpace  contained  between  thofe  two  which  are  neareft  at 
New-Jerfey,  about  half  way  between  Burlington  and    coincidence  ;  and  as  there  is  only  one  fuch  point,  there 
Mount  Holly,  4  or  5  miles  from  each. — ib.  can  be  no  miftake  in  readily  ascertaining  it.     The  fin d- 
SLA.UGHTER  Creek,  a  fhort  ftream  on  the  eaft    ing  of  a  mean  proportional  between  any  two  numbers 
fide  of  Chefapeak  Bay,  Dorchefter  county,  Maryland,    is  extremely   eafy  at  one  operation;  for  if  one  of  the 
— ib.  numbers  on  B  inverted  be  fet  to  the  other  on  A,  the 
SLAVE  Lake  and  River,  in  the  north-weft  part  of    coincident  point  of  two  fimilar  numbers  (hews  either  of 
N.  America.     The  lake  is  extenfive  and  gives  rife  to    thofe  to  be  the  mean,   or  fquare  root  of  their  product, 
M'Kenzie's   river,    which    empties    into    the    Frozen    according  to  the  preceding  procefs.     Thus  have  we  a 
Ocean,   and  receives  the  river  of  its  name  from  the    fhort  and  eafy  method  or  multiplying,  dividing,  work- 
weft  end  of  Athapefcow  Lake  ;    befides  many  other    ing  reciprocal  proportion,   fquaring  and  extracting  the 
rivers  from  various   directions.       Slave  river   runs   a    fquare   root,  at   one   pofition    of  the    inverted   Aider, 
north-weft  by  north  courfe,  and  is  a  mile  wide  at  its    whereby  the  eye  is  directed  to   only  one  point  of  view 
mouth.     The  latitude  of  Slave  Lake  is  61  26  N.  and    for  the  refult,  after  the  Aider  is  fixed:  whereas,  by  the 
the  centre  of  the  lake  is  in  about  long.  115  weft.     The    common  method  of  extracting   the  fquare  root  by  A 
northern  bay  is  40  leagues  deep,  and  6  fathoms  water,    and  B  direct,  the  Aider  requires   to  be  moved  back- 
The  Dog-ribbed  Indians  inhabit  the  north  Aiore  of  this    wards  and  forwards  by  adjuftment,  the  eye  moving  al« 
lake, — ib.  ternately  to  two  points,  till  fimilar  numbers  ftand,  one 
SLIDING-R.ULE  (fee  that  article,  as  likewife   Gau-    on  B  againft  unity  on  A,  and  the  other  on  A  againft 
ging-Rot),   Geometry,  and  Logarithmic  Lines,  En-    the  fquare  number  on  B  ;  which  fquare  number,  in  the 
cycl.)  is  introduced  here,  for  the  fake  of  a  new,  and    cafe  of  finding  a  mean  proportional,  muft  be  found  by 
(except  in  working   direct  proportions)  a  more  com-    a  previous  operation.     Hence,  for  more  convenience  in 
modious  method  than  the  common,  of  applying  the    the  extraction  of  roots-,  and  meafuring  of  folids,  an  ad- 
ditional 
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s,  ditional  line  called  D  has  been  added  to  the  rule,  which  Long- Ifland,  New- York,  52  miles  S.  eafterly  of  New- 
renders  it  more  complex,  and  confequently  feldom  un-  York  city,  and  147  from  Philadelphia.  The  townfhip 
derftood  by  an  artificer.  is  bounded  foutherly  by  Iflip,  wefterly  by  Huntington, 
^  SLOKUM's  IJland  is  the  third  of  the  Elizabeth  northerly  by  the  Sound,  and  eafterly  by  the  patent  of 
Iflands  in  magnitude,  being  about  5  miles  in  circuit.  Brookhaven,  including  Winne-commick.  It  contains 
It  lies  off  Buzzard's  Bay,  in  Barnftable  county,  Maf-  1022  inhabitants,  of  whom  167  are  electors,  and  166 
fachufetts,  and  weft  of  Tinker's  Ifland. —Morse.  flaves — ib. 

SMALL  Point,   on   the  coaft  of  Lincoln  county,  SMiTHVILLE,  the  chief  town  of  Brunfwick  coun- 
Diftrict  of  Maine,  forms  the  eaft  limit  of  Cafco  Bay,  ty,  N.  Carolina,  fituated  near  the  mouth  of  Cape  Fear 
and  lies  N.  E.  of  Cape  Elizabeth,  the  weftern  limit,  river,  about  30  miles  fouth  of  Wilmington. — ib. 
H%  SMYRNA,   New,   a  thriving  town  in  E.  Florida. 

SMITH,  a  townfhip  in  Wafhington  county,  Penn-  It  is  fituated  on  a  fhelly  bluff,  on  the  weft  bank  of  the 

fylvania. ib.  fouth  branch  of  Mofquito  river ;  about   10  miles  above 

SMITHFIELD,  a  fmall  poft-town  of  Virginia,  on  the  Capes  of  that  river,  about  30  miles  north  of  Cape 

Pa^an  Creek,  which  empties  into  James's  river,  in  Ifle  Canaveral,  and  in  lat.  28  north.     It  is  inhabited  by  a 

of  Wi<*ht  county.     It  is  85  miles  fouth-eaft  of  Rich-  colony  of  Greeks  and  Minorquies,  eftablifhed  not  long 

mond,  and  364  fouth-fouth-weft  of  Philadelphia.     The  fmce,  by  Dr  Turnbull. — ib. 

creek  is  navigable  for  veflels  of  20  tons. — ib.  SNAKE  Indians,    a   tribe  who    inhabit  the  fouth- 

Smithfield,  a  poft-town,  and  the  capital  of  John-  weftern  fide  of  Mifiouri  river,  in  lat.  about  47  N.  and 

fon  county,  N.  Carolina,  on  the  eaft  fide  of  Neus  ri-  long.  107  W.     The  Shevetoon  Indians  inhabit  en  the 

ver,  on  a  beautiful  plain,  about  100  miles  north-weft  oppofite  fide  of  the  river. — ib. 

of  Newbern,   25  from  Raleigh,  and  473   from  Phila-  SNOW.      See  that  article. (Encycl),  where  w.e  have 

delphia. — ib.  endeavoured  to  account  for  fnow's  contributing  to  the 

Smithfield,  a  townfhip  of  Pennfylvania,  Philadel-  prefervation  and  growth  of  vegetables.   It  muft  be  con- 

phia  county. — ib.  ft  fled,  however,  that  if  fnow  pofleflfed  only  the  proper- 

Smithfield,    Upper  and   Lower,   two   townfhips  in  ty  of  preferving  vegetables,  and  uf  preventing  them  from 

Northampton  county,  Pennfylvania. — ib.  perifhing  by  the  feverity  of  the  cold,  it   is  not   at  all- 

Smithfield,  a   townfhip  of  Rhode-Ifland,    Provi-  probable  that  the  ancient  philofophers  would  have  con- 

dence  county,  having  the  State  of  Maflachufetts  on  the  fidered  it  as  depofiting  on  the  earth  nitrous  falts,  as 

north,   and  Cumberland  on  the   N.  E.     Here  are  ex-  they  might  have  afcertained,  by   a  very  fimple  experi- 

tenfive  orchards  ;  and  great  quantities  of  ftone-lime  are  ment,  that  it  contains  none  of  that  f  ilt  ;  for   they  did 

made,  ard  tramported  to  Providence  and  other  places,  not  afcribe  the  fame  property  to   rain-water,  but  they 

It  contains  3171  inhabitants,  including  5  flaves, — ib.  remarked  that  fnow  burnt  the   fkin  in   the  manner  of 

SMITH'S  Cape,  the  north  point  of  the  entrance  into  acids,  as  well  as  other  bodies  immerfed   in  it.     Being 

a  fea  called    the  New  Difcovered  Sea,   and  the  S.  W.  induced  to  conclude  that  there  was  nitre  in  the  air,  it 

point  of  the  ifland  formed  by  that  fea  or  found,  which  was  natural  that  they   fhould  afcribe  to  this  nitre  the 

communicates  with  Hudfon's  Straits.     It  is  on  the  eaft  burning  qualities  of  fnow,  and  confequently  its  influ- 

fide  of  Hudfon's  Bay.    N.lat.  60  48,  W.  long.  80  55.  ence  on  vegetation. 

— ib.  Such  reflections  induced  Morreau,  alias  Citizen  Guyj. 

Smith's  Ifland,  the  fouthernmoft  of  the  range  of  ton,  to  employ  J.  H.  Haflenfratz  to  inquire  into  the 
iflands,  in  the  Atlantic  Ocean,  along  the  coaft  of  catife  of  the  difference  of  the  effects  of  fnow  and  rain- 
Northampton  and  Accomack  counties,  Virginia.  It  is  water  on  various  fubftances.  Haflenfratz  found  that 
near  the  S.  point  of  Cape  Charles.  Here  ihips  {re-  thefe  differences  are  occaiioned  by  the  oxygenation  of 
quently  come  to  anchor  to  wait  for  pilots  to  conduct  the  fnow  :  and  that  thefe  effects  are  to  be  afcribed  to 
them  into  Chefapeak  Bay. — ib.  a  particular  combination  of  oxygen  in   this  congealed 

Smith's  IJles,  the   range   of  iflands  which  line   the  water.      He  put  1000  grammes   of  fnow  in  a  jar,  and 

above  coaft.     They  were  fo  named  in  1608,  in  honour  1000  grammes  of  diftilled  water  in  another.    He  pour- 

of  Captain  John  Smith,  who  landed  on  the  peninfula,  ed  into  each  of  the  jars  an  equal  quantity  of  the  fame 

and  was  kindly  received  by    Accomack,  the  prince  of  foiution  cf  turnfole.  He  placed  both  the  jars  in  a  warm 

the  peninfula,  part  of  which  ftill  bears  his  name. — ib.  temperature;  and  after  the  fnow  melted,  he  remarked 

Smith's  IJland,  a  fmall  ifland  at  the  eaft  end  of  the  that  the  dye  was  redder  in  the  fnow  water  than  in  the 

ifland  of  Antigua,   and  in   Exchange  Bay.     Alfo  the  diftilled  water.      He  repeated  this  experiment,  and  with 

name  of  an  ifland  in  the   S.  Pacific  Ocean,   difcovered  the  fame  refult.     He  put  into  a   jar  1000  grammes  of 

by  Lieutenant  Ball,   in  the  year   1790.     S.  lat.  9  44,  diftilled  water,  and  into  another  1000  grammes  of  fnow. 

W.  long.  161  54. — ib.  Into  each  of  the  jars  he  put  6m 5  grammes  of  very  pure 

Smith's  Point  is  the  fouthern  limit  of  the  mouth  of  and  clean  fulphat  of  iron.      In  the  firft,  there  was  pre- 

Patowmack  river,  on  the  weft  fide  cf  Chefapeak  Bay,  cipitated  0*150  grammes  of  the  oxyd  of  iron,  ando'oio 

oppofite  to  the  northern  head  land,  called  Point  Look-  grammes  in  the  other.     As  the  oxyd  of  iron  was  pre- 

out,  and  in  about  lat.  37  54  north. — ib.  cipitated  from  a  foiution  of  the   fulphat  by  oxygen,  it 

Smith's  Sound,  on  the  eaft  coaft  of  Newfoundland  thence  follows,  that  the  fnow  contained  more  oxygen 

Ifland,  is  bounded  north  by  Cape  Bonaventure. — ib.  than  the  diftilled  water;  and  it  follows,  fom  the  firft 

SMITHTOWN,   a  plantation   in    Lincoln   county,  experiment,  that  this  quantity  of  oxygen  was  confider- 

Diftrict  of  Maine,  fituated   on  the  weft  fide  of  Kenne-  able  enough  to  redden  the  tincture  of- turnfole. 

beck  river,  and  contains  521  inhabitants. — ib.  It  is  fully  demonftrated  by  thefe  two   experiments, 

Smithtov/n,  a  fmall  poft-town  of  Suffolk  county,  that  fnow  is  oxygenated  water,  and  that  it  muft  con- 
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fequently  have  on  vegetation  an  aclion  different  from  are  7  in  number;   Huaheine,   Ulietea,  Olaha,  Bolabola,  Socon 

that  of  common  ice.     The  experiments  of  Dr  Ingen-  Mourooa,     Toobaee,    and    Tabooyamanoo    or    Sounder* t        I 

houfs  on  the  germination  of  feeds  have  taught  us,  that  I/land,    which   is  here   included,    as   being  fubject  to  Soldc 

the  prefence  and  contact  of  oxygen  are  absolutely  ne-  Huaheine.       The   foil,    the    productions,    the   people, 

ceffary  for  the  plant  to  expand.     They  have  fhewn  alfo,  their  language,  religion,  cuftoms,  and  manners  are  fo 

that  the   more  abundant  the  oxygen   i?,  the  more  ra-  nearly  the  fame  as  at  Otaheite,  that  little  need  be  add- 

pidly  will  the  feeds  grow.     Moft  plants  fuffered  to  at-  ed  to  the  account  which  has  already  been  given.     Na- 

tain  to  their  perfect  maturity  fhed  on  the  earth  a  part  ture  has  been  equally  bountiful  in  uncultivated  plenty, 

of  their  feed.     Thefe  feeds,  thus  abandoned  and  expo-  and  the  inhabitants  are  as  luxurious  and  as  indolent, 

fed  to  the  action  of  cold,  are  preferved   by   the  fnow  A  plantain  branch  is  the  emblem  of  peace,  and  chang- 

which  covers  them,  at  the  fame  time  that  they  find  in  ing  names  the  greatefl   token   of  friendfh'ip.       Their 

the  water  it  produces  by  melting,  a  portion  of  oxygen  morais  are  differently  conftructed,  though  ferving  the 

that  has  a  powerful  action  on  the  principle  of  germina-  fame  purpofes.     It  is  cuftomary  to  give  their  daughters 

tion,  and  determines  the  feeds  that  would  have  perifhed  to  ftrangers  who  arrive  amongft  them;  but  the  pairs 

to  prow,  to  expand,  and  to  augment  the  number  of  the  muft  be  five  nights  lying  near  each  other,  without  pre- 

plants  that  cover  the  furface  of  the  earth.  fuming  to  take  any  other  liberty.     On  the  fixth  even- 

A  very  considerable  number  of  the  plants  which  are  ing,  the  father  of  the  young  woman  treats  his  gueft 

.employed  in  Europe  for  the  nourifhment  of  men,  are  with  food,   and  informs  his  daughter,  that  fhe  muft 

fown  in  the  months  of  September,  October,  and  No-  that  night  receive  him  as  her  bufband.     The  ftranger 

vember.     The  feeds  of  feveral  of  thefe  germinate  before  muft  not  exprefs  the  lead  diflike,  fhould  the  partner 

the  cold  commences  its  action  upon  them,  and  changes  allotted  to  him  be  ever  fo  difagreeable  ;  for  this  is  con- 

the  principle  of  their  life.     The  fnow  which  covers  the  fidered  as  an  unpardonable  affront,    and  is  punifhed 

reft,  acting  on  the  germ   by  its   oxygenation,  obliges  with  inftant  death. — ib. 

them  to  expand,  and  to  increafe  the  number  of  ufeiul         SOCONUSCO,   a  province  of  New-Spain,   having 

plants  which  the  farmer   and  gardener  commit  to  the  Chiapa  on  the  N.  Guatimala  on  the  E.  the  N.  Pacific 

earth,  and  confequently  to  multiply  their  productions.  Ocean  on  the  S.  and  Guaxaca  on  the  W.     It  is  about 

Here,  then,  we  have  three  effects  of  fnow  upon  ve-  90  miles  long,  and  almoft  as  broad.      It  dees  not  pro- 

getation,  all  very  different,  which  contribute  each  fepa-  duce  much  corn,   but  great  quantities  of  cocoa  and 

rately  to  increafe,  every  year,  the  number  of  our  plants ;  indigo. — ib. 

to  give  them  more  vigour,  and  confequently  to  multi-         Soconusco   Port,  on  the  W.  coaft  of  New-Mexico, 

ply  our  crops.     Thefe  effects  are:    1.  To   prevent  the  capital  of  the  province  of  Soconufco,  in  which  are  the 

plants  from  being  attacked  by  the  cold,  and  from  be-  mountains  of  this  name.     N.  lat.  15  12,  W.  long.  98 

16. — ib. 

SOCORA,  an  ifiand  on  the  coaft  of  South-Ame- 
rica.— ib. 

SODUS,    Great,    a  gulf  connected  with  the  fouth 


ing  changed  or  perifhing  by  its  force.  2.  To  furnifh 
vegetables  with  continu-al  moifture,  which  helps  them 
to  procure  thofe  fubftances  necefiary  for  their  nutri- 
tion, and  to  preferve  them  in  a   ftrong  healthy   flare. 


3.  To  caufe  a   greater  number  of  feeds  to  germinate,  fide  of  Lake  Ontario,  by  a  fhort  and  narrow  entrance, 

and  confequently  to  increafe  the  number  of  our  plants.  It  is  about  8  miles  long,  and  4  broad,  and  has  an  ifiand 

SNOWHILL,    a  port  of   entry  and  port-town  of  in  the  eaftern  part.     The  town  called  Sodus,  ftands  on 

Maryland,  and  the  capital  of  Worcefter  county,  fitu-  the  W.  fide,  near  the  S.  W.  part  of  the  bay,  or  gulf; 

ated  on  the  S.  E.  fide  of  Pokomoke  river,  which  emp-  about  24  miles  noith  of  Geneva,  35  fouth-weftward  of 

ties  through  the  eaftern  fhore  of  Chefapeak  Bay,  about  Ofwego  Fort,  and  100  eaft  of  Niagara. — ib. 

12  miles  to  the  fouth-weft.     Here  are  about  60  houfes,  SOIL   Cove,   a  fettlement  on  Defert  Ifiand  in  the 

a  court-houfe,  and  gaol,  and  the  inhabitants  deal  prin-  Diftrict  of  Maine. — ib. 

cipally  in  lumber  and  corn.     The  exports  for  one  year,  SOLANGO,   an  ifiand  on  the  coaft  of  Peru  ;   21 

ending  the  30th  of  September,  1794,  amounted  to  the  miles  N.  by  W.  from  Colanche  river,  and  12  foulh  of 

value  of  4,040  dollars.     It  is    16  miles  from  Horn-  Port  Callo. — ib. 

town,  in  Virginia,  82  S.  of  Wilmington,  in  Delaware,  SOLAR,    Morro,    or  Cape  Solar,    on  the  coaft  of 

and  158  S.  by  W.  of  Philadelphia. — Morse.  Peru,  is  6  miles  N.  by  W.  of  the  rocks  of  Pachacama 

SNOWTOWN,    a    fettlement  in   Lincoln   county,  off  the  port  of  Callao. — ib. 

DiftricT,  of  Maine;  fituated  between  the  Weft  Ponds,  SOLDERING.     Under   this  title,  in  the  Encyclo- 

7  or  8  miles  W.  of  Sidney,  oppofite  to  Vaffalborough,  padia,  we   have   give   directions   for    foldering   filver, 

and  N.  W.  of  Hallowell. — ib.  brafs,  and  iron  :  but  there  are  other  metals  which  muft 

SOAP.     See  Chemistry  Index,  Suppl.  fomeiimes  be  foldered  ;  and   the  following   account  of 

SOCANDAGA,  or  Sagendaga,  the  W.  branch  of  different  folders,  taken   from  the   Philofopbical  Maga- 

Hudfon's  river,    runs  a  fouth    and  fouth-eaft  courfe,  zine,  may  be  ufeful  to  many  of  our  readers, 

and,  about  15  miles  from  its  mouth,  takes  anorth-eaft  "  When  lead,  tin,  and  bifmuth,  are  mixed  in  a  cer- 

direction,  and  joins  that  river  about  12  or  15  miles  W.  tain  proportion,  they  produce  a  metal  exceedingly  fu- 

by  N.  of  Fort  Edward. — Morse.  fible,  which  is  known  by  the  name  of  foft  folder  :  but 

SOCIETY  JJlands,  a  clufter  of  iflands  in  the  S.  which,  from  its  fingular  properties,  may  be  applied  with 
Pacific  Ocean.  To  thefe  iflands  Capt.  Cook  was  di-  advantage  to  many  other  ufeful  purpofes.  Newton, 
rected  by  Tupia,  in  1769;  and  he  gave  them  this  and  after  him  Kraft  and  Mufchenbroek,  obferved,  that 
name  in  honour  of  the  Royal  Society.  They  are  fitu-  five  parts  of  bifmuth,  three  of  tin,  and  two  of  lead,  ab- 
ated between  the  latitudes  of  16  10,  and  16  55  S.  and  fo  five  parts  of  bifmuth,  four  of  tin,  and  one  part  of 
between  the  longitudes  of  150  57  and  152  W.     They  lead,  melted  with  a  heat  of  220  degrees  of  Fahrenheit ; 

and 
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.  and  they  found  that  various  mixtures  of  this  kind  were 
/  fufible  by  a  heat  not  much  greater  than  that  of  boiling 
water.  At  a  later  period,  V.  Rofe,  a  German  natura- 
lift,  difcovered,  that  a  mixture  of  four  parts  of  bifmuih, 
two  of  tin,  and  two  of  lead,  as  Kunkel  recommended 
for  foldering  tin  ;  and  D'Arcet,  among  the  French,  that 
a  mixture  of  eight  parts  of  bifmuth,  three  of  tin,  and  five 
of  lead  ;  or  eight  of  bifmuth,  four  of  tin,  and  four  of 
lead  ;  or  eight  of  bifmuth,  two  of  tin,  and  fix  of  lead  ; 
alfo  fixteen  of  bifmuth,  feven  of  tin,  and  nine  of  lead — 
all  melted,  or  at  leaft  became  foft,  in  boiling  water. 

"  According  to  the  experiments  made  by  Profeffor 
Gmelin,  refpecting  the  fufion  of  thefe  three  metals,  a 
mixture,  confiding  of  two  parts  ef  bifmuth,  one  part  of 
tin,  and  one  of  lead,  which  is  the  fame  as  Rofe  propo- 
fed,  gave  a  metal  that  was  fufed  in  boiling  water.  A 
mixture  of  fix  or  more  parts  of  bifmuth,  fix  of  tin,  and 
three  of  lead,  or  one  part  of  bifmuth,  two  parts  of  tin, 
and  two  of  lead,  gave,  according  to  Klein,  the  folder 
ufed  by  the  tin  button  makers.  The  fame  workmen 
ufe  alio  for  foldering,  according  to  Klein,  a  mixture  of 
four  parts  of  bifmuth,  three  parts  of  tin,  and  five  parts 
of  lead.  Among  the  many  foft  folders  employed  by 
the  tin-men,  a  mixture  of  one  part  of  bifmuth,  two 
parts  of  tin,  and  one  part  of  lead,  is,  according  to 
Klein,  very  much  employed.  Refpecling  this  kind  of 
folder,  the  experiments  of  Profeffor  Gmelin  give  the 
following  refult :  One  part  of  bifmuth,  two  parts  of 
tin,  and  one  part  of  lead,  melt  in  boiling  water.  Ac- 
cording to  Klein,  the  tin-men  employ  for  foldering  a 
mixture  of  one  part  of  bifmuth,  twenty-four  parts  of 
tin,  and  four  parts  of  lead.  Eight  parts  of  bifmuth, 
three  of  tin,  and  five  cf  lead,  gave  a  metal  exceedingly 
like  tin  in  its  colour  and  brightnefs,  but  very  brittle: 
in  water  beginning  to  boil,  it  became  not  only  foft,  but 
was  completely  fufed.  This  imitation,  however,  may 
be  better  accomplifhed  by  the  mixture  of  Profeffor 
Lightenberg,  which  confifts  of  five  parts  of  bifmuth, 
three  of  tin,  and  two  of  lead.  This  metal  is  very  like 
the  former,  though  not  fo  brittle;  but  it  feemed  to 
melt  in  hot  water  even  before  it  came  to  boil." 

As  this  fubject  has  again  come  under  our  notice,  it 
may  be  proper  to  lay  before  our  readers  what  M.  Van 
Braam  fays  of  the  Chinefe  method  of  foldering  frying- 
pans  and  other  veffels  of  call-iron,  when  cracked  and 
full  of  holes.  As  the  author  admits  that  it  rnuji  appear 
impojfihle  to  thoie  who  have  not  <wltne]]'ed  the  procefs, 
fuch  of  our  artifts  as  have  not  been  in  China  will  give 
to  the  tale  what  credit  they  think  it  deferves. 

"  All  the  apparatus  of  the  workman  confifts  in  a 
little  box,  1 6  inches  long  and  6  wide,  and  18  inches  in 
depth,  divided  into  two  parts.  The  upper  contains 
three  drawers  with  the  fieceffary  ingredients ;  in  the 
lower  is  a  bellows,  which  when  a  fire  is  wanted  is  a- 
dapted  to  a  furnace  eight  inches  long  and  four  inches 
wide.  The  crucibles  for  melting  the  fmall  pieces  of 
iron  intended  to  ferve  as  folder  are  a  little  larger  than 
the  bowl  of  a  common  tobacco  pipe,  and  of  the  fame 
earth  of  which  they  are  made  in  Europe :  thus  the 
whole  bufinefs  of  foldering  is  executed. 

"  The  workman  receives  the  melted  matter  out  of 
the  crucible  upon  a  piece  of  -wet  paper,  approaches  it  to 
one  of  the  holes  or  cracks  in  the  frying-pan,  and  ap- 
plies it  there,  while  his  affiftant  fmooths  it  over  by  fcra- 
ping  the  furface,  and  afterwards  rubs  it  with  a  bit  of 


oomers. 


wet  linen.  The  number  of  cru«ibles  which  have  been  Soldier's, 
deemed  neceffary  are  thus  fueceffively  emptied,  in  order 
to  ftop  up  all  the  holes  with  the  melted  iron,  which 
confolidates  and  incorporates  itfelf  with  the  broken 
utenfil,  and  which  becomes  as  good  as  new.  The  fur- 
nace which  our  author  faw  was  calculated  to  contain 
eight  crucibles  at  a  time  ;  and  while  the  fufion  was  go- 
ing on,  was  covered  with  a  ftone,  by  way  of  increafing 
the  intenfity  of  the  heat."— M.  Van  Braam  affects  fre- 
quently to  correct  the  miftakes  of  Sir  George  Staun- 
ton! 

SOLDIER'S  Gut,  on  the  N.  E.  coaft  of  the  ifland 
of  St  Chrittopher's,  in  the  W.  Indies,  eaftward  of  Half 
Moon  Bay,  and  alfo  eaftward  of  Chrift  Church.-— 
Morse. 

SOLEBURY,  a  townfhip  in  Buck's  county,  Pemv 
fylvania. — ib. 

SOLIDAD,  la,  or  the  Defert,  a  cloifter  of  bare- 
footed Carmelites;  fituated  on  a  hill  3  leagues  N.  W. 
of  the  city  of  Mexico,  inclofed  with  a  high  (tone  wall 
feven  leagues  in  compafs.  The  hill,  on  which  the  mo- 
naftery  ftands,  is  furrounded  with  rocks,  in  which  they 
have  dug  caves  for  oratories.  Here  are  gardens  and 
orchards  2  miles  in  compafs,  filled  with  the  choiceft 
European  fruit  trees.  The  provincial  Chapter  of  the 
Order,  is  held  here, — ib. 

SOLODAD  Port,  on  the  E.  fide  of  the  eafternmoft 
of  the  Falkland  Iflands,  was  formerly  called  Port 
Louis.  The  inner  part  of  the  harbour  lies  in  the  57  th 
degree  of  W.  long,  and  in  S.  lat.  51  jo. — ib. 

SOLOMON'S  JJles,  or  Land  of  the  Arfacida,  a 
group  of  iflands  concerning  the  exiftence  of  which, 
there  has  been  much  difpute,  lie  about  1,850  Spanifh 
leagues  W.  of  the  coaft  of  Peru,  in  the  vicinity  of  New- 
Guinea,  between  154  and  160  E.  long,  from  Paris, 
and  between  6  and  J  2  S-  lat.  They  were  firft  difco- 
vered by  Mendana,  in  his  firft  voyage  in  1567.  Her- 
rera,  in  his  defcription  of  thefe  iflands,  reckons  18 
principal  ones  belonging  to  the  group,  from  50  to  300 
leagues  in  circumference,  befides  many  of  a  fmalier 
fir.e.  The  air  of  thefe  iflands  is  falubrious,  the  foil  fer- 
tile, the  inhabitants  numerous,  and  of  different  (hades 
from  white  to  black.  The  principal  of  thefe  iflmds 
are,  St  Ifabella,  St  George,  St  Mark,  St  Nicholas, 
Florida,  the  Ifland  of  Palms,  &c. — ib. 

SOLON,  a  military  townfhip  of  New-York,  Onon- 
dago  county,  about  35  miles  N.  W.  from  Sufquehan- 
naii  river,  and  37  fouthward  from  Lake  Oneida.  It 
is  under  the  jurisdiction  of  the  town  of  Homer,  which 
was  incorporated  in  1794-' — ib. 

SOMBELLO  Point,  weft  ward  of  the  Gulf  of  Dari- 
en,  is  5  miles  northward  of  Francifco  river. — ib. 

SOMBPvERA,  Sombavera,  or  Somb'tero,  a  fmall  de- 
fert ifland  in  the  Weft-Indies,  about  18  miles  N.  W. 
of  Anguilla.  It  is  about  a  league  each  way,  and  is 
thus  called  by  the  Spaniards,  from  its  refemblance  to 
a  hat.  N.  lat.  18  38,  W.  long.  65  37.  It  is  depen- 
dant on  Barbuda. — ib. 

SOMELSDYK,  Fori,  a  Dutch^fort  at  the  conflu- 
ence of  the  rivers  Commewine  and  Cottica  ;  the  latter 
being  an  arm  of  Sur'rinam  river. — ib. 

SOMERS,  a  townfhip  of  Connecticut,  on  the  north 
line  of  Tolland  county,  which  feparates  it  from  the 
State  of  Maffachufetts.  It  contains  about  1200  inha- 
bitants, and  is  24  miles  N.  E.  of  Hartford. — ib. 
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SOMERSET,  a  townfhip  in  Wa!hington  county, 
Pennfylvania. — ib. 

Somerset,  a  townfhip  of  Vermont,  Windham  coun- 
ty,  10  or  12  miles  north-eaft  of  Bennington. — ib. 

Somerset,  a  poft-town  of  Maffachufetts,  Briftol 
county,  and  on  Taunton  river.  It  was  incorporated 
in  1790,  and  contains  1151  inhabitants.  It  is  9  miles 
eaflerly  of  Warren  in  Rhode-IfUnd,  52  foutherly  of 
Bolton,  and  311  north-eaft  of  Philadelphia. — lb. 

Somerset,  a  well  cultivated  county  of  New-Jerfey, 
on  the  north  fide  of  the  great  road  from  New-York  to 
Philadelphia.  The  foil,  efpecially  on  Rariton  river 
and  its  branches,  is  good,  and  produces  good  crops  of 
wheat,  of  which  great  quantities  are  annually  exported. 
It  is  divided  into  6  townfhips,  which  have  3  churches 
for  Prefbyterians,  5  for  the  Dutch  Reformed,  1  for 
Dutch  Lutherans,  and  J  for  Anabapttfts.  It  contains 
12,296  inhabitants,  including  18 10  (laves. — ib. 

Somerset,  the  capital  of  the  above  county  ;  fituat- 
ed  on  the  weft  fide  of  Millftone  river.  It  contains  a 
court-houfe,  gaol,  and  about  30  houfes.  It  is  23  miles 
northerly  of  Trenton,  and  72  N.  E.  by  N.  of  Phila- 
delphia.— ib. 

Somerset,  a  county  of  Maryland,  bounded  eaft  by 
the  State  of  Delaware  and  Worcefter  county,  and  weft 
by  the  waters  of  Chefapeak  Bay.  It  contains  15,610 
inhabitants,  including  7,070  (laves.  Walhington  Aca- 
demy, in  this  county,  was  inftituted  by  law  in  1779. 
It  was  founded,  and  is  fupported  by  voluntary  fub- 
fcriptions  and  private  donations ;  is  authorifed  to  re- 
ceive gifts  and  legacies,  and  to  hold  2,000  acres  of 
land. — ib. 

Somerset,  a  new  county  of  Pennfylvania,  bounded 
north  by  Pluntingdon  and  fouth  by  Alleghany  county, 
in  Maryland,  and  is  divided  into  5  townihips. — ib. 

SOMERSWORTH,  a  townfhip  of  Strafford  coun- 
ty,  New-Hampfnire,  containing  943  inhabitants.  It 
was  taken  from  Dover,  fiom  which  it  lies  adjoining 
to  the  N.  E.  and  incorporated  in  1754.  A  dreadful 
ftorm  of  thunder  and  lightning  happened  here  in  May, 
1 779. — ib. 

SONGO  River,  in  the  Diftrict  of  Maine,  is  formed 
by  two  branches  which  unite  in  Raymondtown,  about 
3  miles  from  Sebago  P  nd.  The  longeft  branch  rifes 
in  Greenland,  about  3  miles  from  Amarifcoggin  liver, 
where  is  a  pond  called  Songo  Pond,  2  miles  long.  This 
(treajm,  which  purfues  a  foutherly  courfe  for  at  leaft  70 
miles,  is  fo  fiee  from  rapids,  that  timber  may  be  brought 
conveniently  from  within  a  few  miles  of  its  head.  The 
other  branch  comes  from  Waterford  and  Suncook,  and 
paries  through  a  number  of  fmall  ponds  ;  then  falling 
into  Long  Pond,  it  proceeds  through  Brandy  Pond, 
and  meets  the  other  branch.  It  is  boatable  its  whole 
length,   25  miles. — ib. 

SONORA,  a  fubdivilion  of  the  South  divifion  of 
New-Mexico,  in  North  Ameiica.    Chief  town,  Tuape. 


-ib. 


SONSONATE,  a  fea-port  town  and  bay  on  the 
eoaft  of  Mexico. — ib. 

SOi\REL  River,  the  outlet  of  Lake  Champlain, 
which,  after  a  courfe  of  about  69  miles  north,  empties 
into  the  river  St.  Lawrence,  in  lat.  46  to,  and  long. 
72  25  W.  Sorrel  Fort,  built  by  the  French,  is  at  the 
weftern  poiat  of  the  mouth  of  this  river. — ib. 

SOTOVENTO,  a  name  applied  to  the  Letter  An- 


tilles, in  the  Weft-Indies.     Among  thefe,  the  chief  may  Sotove 
be  reckoned  Trinidad,  Margaretta,  CurafTou,  and  Tor-         | 
tug  as. — ib.  Soud; 

Sotovento  Lobos,  or  Leeward  I/land  of  Sea  Wolves  ^^^ 
or   Seals,  on  the   coaft  of  Peru,  is  7   leagues  from  the 
Barlevento  Lobos,  or  Windward  Ifland  of  Sea  Wolves. 
It  is  about  6  miles  in  circuit,  and  15  miles  from  Cape 
Aguja.f-$. 

SOUDAN,  literally  fignifies  the  country  of  the  ne- 
groes ;  but  it  is  likewife  ufed  as  one  of  the  names  of 
an  African  kingdom,  otherwife  called  Dar-fur.  We 
know  not  that  this  kingdom  has  been  vifited  by  any  • 
European  befides  Mr  Browne,  who  places  it  between 
the  nth  and  16th  degrees  of  north  latitude,  and  be- 
tween the  26th  and  30th  degrees  of  eaft  longitude. 
Thefe  numbers  are  not  exact :  it  does  not  reach' fo  far 
eaft  as  the  30th  degree,  nor  fo  far  north  as  the  16th  ; 
but  on  his  map  minutes  are  not  marked.  On  the  north, 
it  is  bounded  by  a  defert  which  feparates  it  from  E- 
gypt ;  on  the  eaft,  by  Kordofan,  which  is  now  fubject 
to  Soudan,  and  lies  between  it  and  Sennaar  ;  and  on  the 
fouth  and  eaft,  by  countries  of  which  the  names  are 
hardly  known.  Mr  Browne  was  induced  to  viut  Sou- 
dan  in  hopes  of  being  able  to  trace  the  Bahr-el-abiad, 
or  true  Nile,  to  its  fource:  but  he  was  difappcinted  ; 
for  that  river  rifes  in  mountains  confide'rably  farther 
fouth  than  the  limits  of  this  kingdom  ;  and  the  Sultan, 
a  cruel  and  capricious  tyrant,  detained  him  a  prifoner 
at  large  almoft  three  years. 

Soudan,  or  Dar-Fur,  abounds  with  towns  or  villages, 
ill  built,  of  clay,  and  none  of  them  very  large.  Of  ihei'e 
it  is  not  worth  while  to  give  an  account.'  Its  feafons 
are  divided  into  rainy  and  dry.  The  perennial  rains, 
which  fall  in  Dar-Fur  from  the  middle  of  June  till  the 
middle  of  September  in  greater  or  lefs  quantity,  but 
generally  both  frequent  and  violent,  fuddenly  inveft  the 
face  of  the  country,  till  then  dry  and  fteril,  with"  a  de- 
lightful verdure.  Except  where  the  rocky  nature  of 
the  foil  abfolutely  impedes  vegetation,  wood  is  found 
in  great  quantity;  nor  are  the  natives  affiduous  com- 
pletely to  clear  the  ground,  even  where  it  is  defigned 
for  the  cultivation  of  grain.  As  foon  as  the  rains  be- 
gin, the  proprietor,  and  all  the  affiftants  that  he  can 
collect,  go  out  to  the  field  ;  and  having  made  holes  at 
about  two  feet  diftance  from  each  other,  with  a  kind  of 
hoe,  over  all  the  ground  he  occupies,  the  dohn,  a  kind 
of  millet,  is  thrown  into  them,  and  covered  with  the 
foot,  for  their  husbandry  requires  not  many  inftruments. 
The  time  for  fowing  the  wheat  is  nearly  the  fame. 
The  dohn  remains  fcarcely  two  months  before  it  is  ripe  ; 
the  wheat  about  three. 

The  animals  in  Soudan,  both  wild  and  tame,  are  the 
fame  as  in  other  parts  of  Africa  in  the  fame  latitude. 
Though  the  Furians  breed  horfes,  and  purchafe  very 
fine  ones  in  Dongola,  and  from  the  Arabs  to  the  eaft 
of  the  Nile,  the  afs  is  more  ufed  for  riding ;  and  an 
Egyptian  afs  (for  the  affes  of  Dar-Fur  are  diminutive 
and  indocile  like  thofe  of  Britain)  fetches  from  the  va- 
lue of  one  to  that  of  three  (laves.  The  villages  of  this 
country,  like  thofe  of  AbyfTmia,  are  infefted  with  hye- 
nas ;  and  in  the  unfrequented  parts  of  the  country  are 
the  elephant,  the  rhinoceros,  the  lion,  the  leopard,  and 
all  the  other  quadrupeds  of  Africa.  The  Arabs  often 
eat  the  fleih  of  the  lion  and  the  leopard  ;  and  fome- 
tirnes  they  fo  completely  tame  thofe  animals,  as  to  carry 
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them  loofe  into  the  market  place.  Our  author  tamed 
two  lions,  of  which  one  acquired  moft  of  the  habits  of 
a  dog.  He  fatiated  himfelf  twice  a  week  with  the  offal 
of  the  butchers,  and  then  commonly  ilept  for  feveral 
hours  fuceeffively.  When  food  was  given  them.,  they 
both  grew  ferocious  towards  each  other,  and  towards 
any  one  who  approached  them.  Except  at  that  time, 
though  both  were  males,  he  never  faw  them  difagree, 
nor  ihew  any  fign  of  ferocity  towards  the  human  race. 
Even  lambs  paffed  them  unmoleited. 

Among  the  birds,  the  vuliur  perenoptents,  or  white- 
headed  vulture,  is  moft  worthy  of  notice.  It  is  of  fur- 
prifing  ftrength,  and  is  faid  by  the  natives  to  be  very 
long-lived,  Jed  fries  penes  auttores.  "  I  have  lodged 
(fays  Mr  Browne)  a  complete  charge  of  large  (hot,  at 
about  50  yards  diftance,  in  the  body  of  this  bird  :  it 
feemed  to  have  no  effect  on  him,  as  he  flew  to  a  confi- 
derabie  diftance,  and  continued  walking  afterwards.  I 
then  difcharged  the  fecond  barrel,  which  was  loaded 
with  ball:  this  broke  his  .wing  ;  but  on  my  advancing 
to  feize  him,  he  fought  with  great  fury  with  the  other. 
There  are  many  thoufands  of  them  in  the  inhabited 
diftrict.  They  divide  the  field  with  the  hyena:  what 
carrion  the  latter  leaves  at  night,  the  former  come  in 
crowds  to  feed  on  in  the  day.  Near  the  extremity  cf 
each  wing  is  a  horny  fublfance,  not  unlike  the  fpur  ot 
an  old  cock.  It  is  ftrong  and  iharp,  and  a  formidable 
inftrument  of  attack.  Some  fluid  exudes  from  this 
bird  that  fmeUs  like  mulk  ;  but  from  what  part  of  him 
I  am  uncertain."  The  ferpents  found  in  Soudan  are 
the  fame  as  in  Egypt ;  but  the  natives  have  not  the  art 
of  charming  them,  like  the  Egyptians.  -  The  locuft  of 
Arabia  is  very  common,  and  is  frequently  roafted  and 
eaten,  particularly  by  the  flaves. 

In  Dar-Fur  there  feems  to  be  a  fcarcity  of  metals  ; 
but  in  its  neighbourhood  to  the  fouth  and  weft  all  kinds 
are  to  be  found.  The  copper  brought  by  the  mer- 
chants from  the  territories  of  certain  idolatrous  tribes 
bordering  on  Fur,  is  of  the  fineft  quality,  in  colour  re- 
fembling  that  of  China,  and  appears  to  contain  a  por- 
tion of  zinc,  being  of  the  iame  pale  hue.  Iron  is  found 
in  abundance  ;  but  they  have  not  yet  learned  the  art  of 
converting  it  into  ftcel.  Silver,  lead,  and  tin,  our  au- 
thor never  heard  mentioned  in  Soudan,  but  as  coming 
from  Egypt ;  but  of  gold,  in  the  countries  to  the  eaft 
and  weir,  the  fupply  is  abundant.  Alabafter,  and  va- 
rious kinds  of  marble,  are  found  within  the  limits  of 
Fur,  as  is  fpffil  fait  within  a  certain  di  (trier ;  and  there 
is  a  fufficient  fupply  of  u'ure,  of  which,  however,  no 
ufe  is  made. 

The  reflraint  under  which  Mr  Browne  was  kept  in 
this  inhospitable  country,  prevented  him  from  mailing 
a  full  catalogue  of  its  vegetable  productions.  Of  the 
trees  which  fnade  our  foieits  or  adorn  our  gardens  in 
Europe,  very  few  exift  in  Dar-Fur.  The  characteriftic 
marks  of  thofe  fpecies  which  moft  abound  there,  are 
their  lharp  thorns,  and  the  folid  and  unperifhable  qua- 
lity cf  their  fubftance.  They  feem  to  be  much  the 
fame  as  thofe  which  Bruce  found  in  AbyiTmia.  There 
is  a  fmall  tree  called  enneb,  to  the  fruit  of  which  they 
have  given  the  name  of  grapes.  It  bears  leaves  cf  light 
green  hue ;  and  the  fruit,  which  is  of  a  purple  colour, 
is  attached,  not  in  bunches,  but  fingly  to  the  fmaller 
branches,  and  interfperfed  among  the  leaves.  The  in- 
ternal ftruclure  of  the  fruit  is  not  very  unlike  the  grape, 


which  it  alfo  refembles  in  fize  :  but  the  pulp  is  of  a  red  Soudan, 
hue,  and  the  tafte  is  ftrongly  aftringent.  The  water- 
melon (cucurblta  citrullus)  grows  wild  over  almoft  all 
the  cultivable  lands,  and  ripens  as  the  corn  is  removed. 
In  this  ftate  it  does  not  attain  a  large  fize.  The  in- 
fide  is  of  a  pale  hue,  and  has  little  flavour.  As  it 
ripens,  the  camels,  affes,  &c.  are  turned  to  feed  on  it, 
and  it  is  faid  to  fatten  them.  The  feeds,  as  they  grow 
blackifh,  are  collected  to  make  a  kind  of  tar,  kutran.. 
Thofe  plants,  of  the  melon  which  receive  artificial  cul- 
ture grow  to  a  large  fize,  and  are  of  exquifite  flavour. 
Tobacco  is  produced  in  abundance  ;  and  our  author 
fpeaks  of  cochineal  as  found  in  Dar-Fur,  or  lbme  of 
the  neighbouring  countries. 

The  harveft  is  conduced  in  a  very  fimple  manner.. 
The  women  and  flaves  of  the  proprietor  are  employed 
to  break  off  the  ears  with  their  hands,  leaving  the  draw 
(landing,  winch  is  afterwards  applied  to  buildings  and 
various  other  ufeful  purpoles.  They  then  accumulate 
them  in  bafkets,  and  carry  them  away  on  their  heads.. 
When  thrafhed,  which  is  aukvvardly  and  incompletely 
performed,  they  expofe  the  grain  to  the  fun  till  it  be- 
came quite  dry  ;  alter  this  a  hole  in  the  earth  is  pre- 
pared, the  bottom  and  lides  of  which  are  covered  with 
chaff  to  exclude  the  vermin.  This  cavity  or  magazine 
is  filled  with  grain,  which  is  then  covered  with  chaff* 
and  afterwards  with  earth.  In  this  way  the  maize  is 
preferved  tolerably  well,  In  ufing  it  for  food,  they 
giind  it,  and  boil  it  in  the  form  of  polenta,  which  is 
eaten  either  with  ireih  or  four  milk,  or  ftill  more  fre- 
quently with  a  lauce  made  of  dried  meat  pounded  in  a 
mortar,  and  boiled  with  onions,  &c.  The  Furians  ufe 
little  butter  ;  with  the  Egyptians  and  Arabs  it  is  an. 
article  in  great  requeft.  There  is  alfo  another  fauce. 
which  the  poorer  people  ufe  and  highly  relifh ;  it  is 
compofed  of  an  herb  called  coiuel  or  cawel,  of  a  tafte  in 
part  acefcent  and  in  part  bitter,  and  generally  difagree- 


able  to  ftrangers. 


The  magistracy  of  one,  which  feems  tacitly,  if  it  be 
not  exprefsly,  favoured  by  the  difpenfation  of  Moham- 
med, as  in  moft  other  countries  profeffing  that  religion, 
prevails  in  Dar-Fur.  The  monarch  indeed  can  do  no- 
thing contrary  to  the  Koran,  but  he  may  do  more  than 
the  laws  eitablifhed  thereon  will  aulhorife  ;  and  as  there 
is  no  council  to  controul  or  even  to  aflift  him,  his  power 
may  well  be  termed  defpotic.  He  fpeaks  in  public  of 
the  foil  and  its  productions  as  his  perfonal  property,, 
and  of  the  people  as  little  elfe  than  his  flaves. 

tlis  power  in  the  provinces  is  delegated  to  officers, 
who  po  fiefs  an  authority  equally  arbitrary.  In  thofe 
diftricls,  which  have  always,  or  for  a  long  time,  formed 
an  integr.il  part  of  the  empire,  thefe  officers  are  gene- 
rally called  Meleks.  In  fuch  as  have  been  lately  con- 
quered, or,  perhaps  more  properly,  have  been  annexed 
to  the  dominion  of  the  Sultan  under  certain  flipuia- 
tions,  the  chief  is  fuffered  to 'retain  the  title  of  Sultan, 
yet  is  tributary  to  and  receives  his  appointment  from 
the  Sultan  of  Fur. 

Defpotic  and  arbitrary  as  he  is,  the  Sultan  here  does 
not  feem  wholly  inattentive  to  that  important  object, 
agriculture.  Neyerthelefs,  it  may  be  efteemed  rather  a 
blind  compliance  with  ancient  cuftom,  than  individual 
public  fpirit,  in  which  has  originated  a  practice  adopt- 
ed by  him,  in  itfelf  fufficiently  laudable,  fince  other  of 
his  regulations  by  no  means  conduce  to  the  fame  end. 

At 
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Soudan.  At  the1  beginning  of  the  Harif,  or  wetfeafon,  which  is 
alfo  the  moment  for  fowing  the  corn,  the  king  goes  out 
with  his  Meleks  and  the  reft  of  his  train ;  and  while 
the  people  are  employed  in  turning  up  the  ground  and 
jfowrng  the  feed,  he  alfo  makes  feveral  holes  with  his 
own  hand.  The  fame  cuftom,  it  is  faid,  obtains  in  Bor- 
nou  and  other  countries  in  this  part  of  Africa.  It  calls 
to  the  mind  a  practice  of  the  Egyptian  kings  mention- 
ed by  Herodotus. 

The  population  of  Dar-Fur  is  not  large*  An  army 
of  2000  men  was  fpoken  of,  when  Mr  Browne  was  in 
the  country,  as  a  great  one ;  and  he  does  not  think  that 
the  number  of  fouls  within  the  empire  can  much  ex- 
ceed 200,000.  The  troops  of  this  country  are  not 
famed  for  {kill,  courage,  or  perfeverance.  In  their  cam- 
paigns, much  reliance  is  placed  on  the  Arabs  who  ac- 
company them,  and  who  are  properly  tributaries  rather 
than  fubjects  of  the  Sultan.  One  energy  of  baibarifm 
they  indeed  polTefs  in  common  with  other  favages,  that 
of  being  able  to  endure  hunger  and  thirft ;  but  in  this 
particular  they  have  no  advantage  over  their  neigh- 
bours. In  their  perfons  the  Furians  are  not  remark- 
able for  cleanlineis.  Though  obferving  as  Mahomme- 
dans  all  the  fuperftitious  formalities  of  prayer,  their 
hair  is  rarely  combed,  or  their  bodies  completely  wafh- 
ed.  The  hair  of  the  pubes  and  axillse  it  is  ufual  to  ex- 
terminate ;  but  they  know  not  the  ufe  of  foap ;  fo  that 
with  them  polifhing  the  fkin  with  unguents  holds  the 
place  of  perfect  ablutions  and  real  purity.  A  kind  of 
farinaceous  pafte  is  however  prepared,  which  being  ap- 
plied with  butter  to  the  fkin,  and  rubbed  continually 
till  it  become  dry,  not  only  improves  its  appearance, 
but  removes  from  it  accidental  fordes,  and  ftill  more  the 
effect  of  continued  tranfpiration,  which,  as  there  are  no 
baths  in  the  country,  is  a  confideration  of  fome  import- 
ance. The  female  flaves  are  dexterous  in  the  applica- 
tion of  it ;  and  to  undergo  this  operation  is  one  of  the 
refinements  of  African  fenfuality. 

Nothing  refembling  current  coin  is  found  in  Soudan, 
unlefs  it  be  certain  frnall  tin  rings,  the  value  of  which 
is  in  fome  degree  arbitrary.  The  Auftrian  dollars,  and 
other  filver  coins  brought  from  Egypt,  are  all  fold  as 
ornaments  for  the  women. 

The  difpofition  of  the  Furians  is  cheerful ;  and  that 
gravity  and  referve  which  the  precepts  of  Mahomme- 
difm  infpire,  and  the  practice  of  the  greater  number  of 
its  profeffors  countenances  and  even  requires,  feems  by 
no  means  as  yet  to  fit  eafy  on  them.  A  government 
perfectly  defpotic,  and  not  ill  adminiftered,  as  far  as  re- 
lates to  the  manners  of  the  people,  yet  forms  no  ade- 
quate reftraint  to  their  violent  paffions.  Prone  to  ine- 
briation, but  unprovided  with  materials  or  ingenuity  to 
prepare  any  other  fermented  liquor  than  buza,  with 
this  alone  their  convivial  exceffes  are  committed.  But 
though  the  Sultan  published  an  ordinance  (March  1795) 
forbidding  the  ufe  of  that  liquor  under  pain  of  death, 
the  plurality,  though  lefs  publicly  than  before,  ftill  in- 
dulge themfelves  in  it.  A  company  often  fits  from  fun- 
rife  to  fun  fet,  drinking  and  converfing,  till  a  fingle  man 
fometimes  carries  off  near  two  gallons  of  that  liquor. 
The  buza  has,  however,  a  diuretic  and  diaphoretic  ten- 
dency, which  precludes  any  danger  from  thefe  exceffes. 
In  this  country  dancing  is  practifed  by  the  men  as  well 
as  the  women,  and  they  often  dance  promifcuoufly. 
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The  vices  of  thieving,  lying,  and  cheating,  in  bar- 
gains, with  all  others  nearly  or  remotely  allied  to  them, 
as  often  happen  among  a  people  under  the  fame  cir- 
cumftances,  are  here  almoft  univerfal.  No  property, 
whether  coniiderable  or  trifling,  is  fafe  out  of  the  fight 
of  the  owner,  nor  indeed  fcarcely  in  it,  unlefs  he  be 
ftronger  than  the  thief.  In  buying  and  felling,  the  pa- 
rent glories  in  deceiving  the  ion,  and  the  fon  the  pa- 
rent ;  and  God  and  the  Prophet  are  hourly  invocated, 
to  give  colour  to  the  moft  palpable  frauds  and  falfe. 
hoods. 

The  privilege  of  polygamy,  which,  as  is  well  known, 
belongs  to  their  religion,  the  people  of  Soudan  pufh  to 
the  extreme.  By  their  law,  they  are  allowed  four  free 
women,  and  as  many  flaves  as  they  can  maintain  ;  but 
the  Furians  take  both  free  women  and  flaves  without  li- 
mitation. The  Sultan  has  more  than  a  hundred  free 
women,  and  many  of  the  Meleks  have  from  twenty  to 
thirty.  In  their  indulgence  with  women,  they  pay  little 
regard  to  reftraint  or  decency.  The  form  of  the  houfes 
fecures  no  great  fecrecy  to  what  is  carried  on  within 
them;  yet  even  the  concealment  which  is  thus  offered  is 
not  always  fought.  The  fhade  of  a  tree,  or  long  grafs, 
is  the  fole  temple  required  for  the  facrifices  to  the  Cy- 
prian goddefs.  In  the  courfe  of  licentious  indulgence, 
father  and  daughter,  fon  and  mother,  are  fometimes 
mingled  ;  and  the  relations  of  brother  and  fitter  are 
exchanged  for  clofer  intercourfe. 

Previoufly  to  the  eftablifhment  of  Iflamifm*  and  king- 
fhip,  the  people  of  Fur  feem  to  have  formed  wandering 
tribes ;  in  which  ftate  many  of  the  neighbouring  nations 
to  this  day  remain.  In  their  perfons  they  differ  from 
the  negroes  of  the  coaft  of  Guinea.  Their  hair  is  ge-ahalfago 
nerally  fhort  and  woolly,  though  fome  are  feen  with  it 
of  the  length  of  eight  or  ten  inches,  which  they  efteem 
a  beauty.  Their  complexion  is  for  the  moft  part  per- 
fectly black.  The  Arabs,  who  are  numerous  within 
the  empire,  retain  their  diftimStion  of  feature,  colour, 
and  language.  They  moft  commonly  intermarry  with 
each  other.  The  flaves,  which  are  brought  from  the 
country  they  call  Fet  lit  (land  of  idolaters),  perfectly 
refemble  thofe  of  Guinea,  and  their  language  is  pecu- 
liar to  themfelves. 

The  revenues  of  the  crown  confift  of  a  duty  on  all 
merchandife  imported,  which,  in  many  inftances,  a- 
mounts  to  near  a  tenth ;  of  a  tax  on  all  flaves  export- 
ed to  Egypt ;  of  all  forfeitures  for  mifdemeanors ;  of  a 
tenth  on  all  merchandife,  efpecially  flaves,  brought  from 
every  quarter  but  Egypt,  and  when  flaves  are  procured 
by  force,  this  tenth  is  raifed  to  a  fifth ;  of  a  tribute 
paid  by  the  Arabs,  who  breed  oxen,  horfes,  camels, 
lheep  ;  of  a  certain  quantity  of  corn  paid  annually  by 
every  village  ;  befides  many  valuable  prefents,  which 
mull  be  paid  by  the  principal  people,  both  at  ftated 
times  and  on  particular  occafions.  Add  to  all  this, 
that  the  king  is  chief  merchant  in  the  country  ;  and  not 
only  difpatches  with  every  caravan  to  Egypt  a  great 
quantity  of  his  own  merchandife,  but  alfo  employs  his 
flaves  and  dependents  to  trade  with  the  goods  of  Egypt 
on  his  own  account,  in  the  countries  adjacent  to  Sou- 
dan. 

The  commodities  brought  by  the  caravans  from 
Egypt  are,    1.  Amber  beads.     2.  Tin,  in  fmall  bars. 
3.  Coral  beads.     4.  Cornelian  beads.     5.  Falfe  corne- 
lian 
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lian "beads.  6.  Beads  cf  Venice.  7.  Agate.  8=  Rings, 
filver  and  brafs,  for  the  ancles  and  wrills.  9.  Carpets, 
fmall.  10.  Blue  cotton  cloths  of  Egyptian  fabric. 
11.  White  cotton  ditto.  12.  Indian  mullins  and  cot- 
tens.  13.  Blue  and  white  cloths  of  Egypt,  called  Me- 
layes.  14.  Sword-blades,  ftrait  (German),  from  Cai- 
ro. 15.  Small  looking  glafl'es.  16.  Copper  face-pieces, 
or  defenfive  armour  for  the  hories  heads.  17.  Fire 
arms.  18.  Kohhel  for  the  eyes.  19.  Rhea,  a  kind  of 
mofs  from  European  Turkey,  for  food  and  a  fcent. 
20.  She,  a  fpecies  of  abfynthium,  for  its  odour,  and  as 
a  remedy  :  both  the  lad  fell  to  advantage.  2 1 .  Coffee. 
22.  Mahkl,  Krumph'dle,  Symbille,  Sandal,  nutmegs.  23. 
Dufr,  the  fhell  of  a  kind  of  fl!h  in  the  Red  Sea,  ufed 
for  a  perfume.  24.  Silk  unwrought.  25.  Wire,  brafs 
and  iron.  26.  Coarfe  giafs  beads,  made  at  Jerufalem, 
called  herjh  and  mimjur.  27.  Copper  culinary  utenfils, 
for  which  the  demand  is  fmall.  28.  Old  copper  for 
melting  and  reworking.  29.  Small  red  caps  of  Bar- 
bary.  30.  Thread  linens  of  Egypt — fmall  confump- 
tion.  31.  Light  French  cloths,  made  into  benifhes. 
32.  Silks  of  Scio,  made  up.  33.  Silk  and  cotton  pieces 
of  Aleppo,  Damafcus,  &c.  34.  Shoes  of  red  leather. 
1$.  Black  pepper.  36.  Writing  paper  (papier  des  trois 
lunes),  a  considerable  article.     37.  Soap  of  Syria. 

The  goods  tranfported  to  Egypt  are,  1 .  Slaves,  male 
and  female.  2.  Camels.  3.  Ivory.  4.  Horns  of  the 
rhinoceros.  5.  Teeth  of  the  hippopotamus.  6.  Oftrich 
feathers.  7.  Whips  of  the  hippopotamus's  hide.  8. 
Gum.  9.  Pimento.  10.  Tamarinds,  made  into  round 
cakes.  11.  Leather  facks  for  water  (ray)  and  dry  ar- 
ticles (geraub) .  1 2.  Peroquets  in  abundance,  and  fome 
monkeys  and  Guinea  fowls.  13.  Copper,  white,  in 
fmall  quantity. 

SOUEYAWAMINECA,  a  Canadian  fettfement, 
in  lat.  47  17  30  N. — Morse. 

SOUFFRIERE,  a  fmall  town,  fituated  at  the  bot- 
tom of  a  bay,  towards  the  leeward  extremity  of  the  ifland 
of  St  Lucia.  There  is  nothing  in  the  town  itfelf  which 
could  have  entitled  it  to  notice  in  this  work  ;  but  the 
ground  about  it  is  very  remarkable.  Ic  has  been  de- 
fcribed  by  diiferent  authors  ;  and  our  readers  will  pro- 
bably not  be  ill-pleafed  with  the  following  defcription 
of  this  wonderful  fpot  by  Dr  Rollo. 

"  Souffriere  (fays  he)  is  furrounded  by  hills  covered 
with  trees,  the  declivities  of  which,  and  every  part  ca- 
pable of  produce,  are  cultivated,  and  afford  good  fugar- 
cane.  This  place  has  its  marfhes,  but  not  fo  exteniive, 
or  fo  much  to  windward  as  thofe  about  Carenage. 

"  The  extremity  of  the  fouth  fide  of  Souffriere  Bay 
runs  into  two  fteep  hills  of  a  conical  figure,  which  are 
nearly  perpendicular  :  they  are  reckoned  the  higheft  on 
the  ifland,  and  are  known  by  the  name  of  the  Sugar- 
Loaf  Hills.  From  their  height  and  firaitnefs  it  is  im- 
poflible  to  afcend  them :  we  were  told  it  was  once  at- 
tempted by  two  negroes,  but  they  never  returned.  They 
are  covered  with  trees  and  fhrubs,  and  are  the  fhelter  of 
^oats,  feveral  of  which  fometimes  defcend,  and  are  fhot 
by  the  natives. 

"  After  you  pafs  the  hills  to  windward  of  Souffriere, 
a  fine  clear  and  level  country  prefents  itfelf.  From  the 
back  of  the  Sugar  Loaf  Hiiis,  and  all  along  the  fea- 
coaft,  to  the  diftance,  we  fuppofe,  of  from  fifteen  to 
twenty  miles,  this  flat  or  level  extends  :  it  is  all  culti- 
xated  and  divided  into  rich  eftates,  affording  fugar-cane 
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equal  to  any  in  our  iflands.  This  beautiful  fpot  is  in- 
terfered by  many  rivers  of  very  clear  water,  and  thefe 
are  conducted  by  art  to  the  purpofe  of  fugar  making. 
The  rains  in  this  part  are  lefs  frequent  than  on  any 
other  part  of  the  ifland  ;  however,  they  have  often  a 
proportion  more  than  fufficient.  The  wind  here  blows 
from  the  fea,  or  nearly  fo. 

"  We  cannot  finifh  this  defcription  without  taking 
notice  of  a  volcano  in  the  neighbourhood  of  Souffriere. 
You  pafs  over  one  or  two  ffnall  hills  to  the  fouthward 
of  the  town,  and  before  any  mark  of  the  place  is  per- 
ceived you  are  fenfible  of  the  fmell  of  fulphur.  The 
firft  thing  you  difcern  is  a  rivulet  of  black  running  wa- 
ter, lending  forth  Reams  as  if  nearly  boiling.  From 
the  profpect  of  this  you  foon  open  on  the  volcano, 
which  appears  in  a  hollow,  furrounded  clofe  en  every 
fide  by  hills.  There  are  only  two  openings;  the  one 
we  entered,  and  another  almoft  oppofite  to  it  on  the 
north  fide.  In  the  hollow  there  are  many  pits  of  a 
black  and  thick  boiling  matter,  which  feems  to  work 
with  great  £\ce.  Lava  is  flowly  thrown  out;  and  in 
the  centre  of  the  hollow  there  is  a  large  mafs  of  it, 
forming  a  kind  of  hill.  This  we  afcended  ;  but  were 
foon  obliged  to  return  from  the  exceffive  heat.  The 
lava  is  a  fulphur  mixed  with  a  calcareous  earth  and 
fome  faiine  body.  We  found  fmall  quantities  of  alum 
in  a  perfect  ftate.  In  the  opening,  at  the  north  fide  of 
the  hollow,  there  is  a  rivulet  of  very  good  water.  On 
ftirring  the  bottom,  over  which  this  water  runs,  we 
were  furprifed  with  feeling  it  very  hot ;  and  on  placing 
a  tumbler  filled  with  fome  of  the  water  clofe  to  the  bot- 
tom of  the  rivulet,  it  foon  became  fo  hot  as  not  to 
be  touched.  The  liquid  which  runs  from  the  pits  is 
flrongly  impregnated  with  fulphur,  and  refembles  a 
good  deal  the  preparation  fold  in  the  {hops,  known  by 
the  name  of  aqua  Julphurata,  or  gas  fulphuris" 

SOUND  board,  the  principal  part  of  an  organ,  and 
that  which  makes  the  whole  machine  play.  This  found- 
board,  or  fummer,  is  a  refervoir  into  which  the  wind,, 
drawn  in  by  the  bellows,  is  conducted  by  a  port-vent, 
and  thence  diftributed  into  the  pipes  placed  over  the 
holes  of  its  upper  part.  This  wind  enters  them  by 
valves,  which  open  by  preffmg  upon  the  flops  or  keys, 
after  drawing  the  regifters,  which  prevent  the  air  from 
going  into  any  of  the  other  pipes  befide  thofe  it  is  re-, 
quired  in. 

Sound  Board  denotes  alfo  a  thin  broad  board  placed 
over  the  head  of  a  public  fpeaker,  to  enlarge  and  extend 
or  flrengthen  his  voice. 

Sound-boards,  in  theatres,  are  found  by  experience 
to  be  of  no  fervice  ;  their  diftance  from  the  fpeaker  be- 
ing too  great  to  be  impreiled  with  fufficient  force.  But 
found-boards  immediately  over  a  pulpit  have  often  a 
good  effect,  when  the  cafe  is  made  of  a  juft  thicknefs, 
and  according  to  certain  principles. 

ScuND-Pqft,  is  a  poft  placed  withtnfide  of  a  violin, 
&c.  as  a  prop  between  the  back  and  the  belly  of  the 
inflrument,  and  nearly  under  the  bridge. 

SOUTH,  a  fhort  river  of  Anne  Arundel  county, 
Maryland,  which  runs  eafterly  into  Chefapeak  Bay.  Its 
mouth  is  about  6  miles  foiuh  of  Annapolis  city,  and  is 
navigable  in  veffels  of  burden  10  or  12  miles. — Morse. 

South  Amhoy,  a  townfhip  of  New-jerfey,  Middle- 
fex  county,  and  contains  2,626  inhabitants,  including- 
183  flaves.— ib. 
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South  Jnna,  a  branch  of  North   Anna  river,    in  Edifto  with  the  Afhley.     It  is  alfo  in  contemplation  to  Seuth-Ca- 

Virginia,  which  together  form  Pamunky  river — ib.  make  a  waggon  road  from  the  fettlements  in  S.  Caro-     r°liiu 

SQUTHBOROUGH,  a  fmall  townfhip  in  the  eaf-  lina,  over  the  mountains  to  Knoxville,  in  Tenneffee  ;  and 
tern  part  of  Worcefter  county,  Maffacbufetts,  incorpo-  a  fum  of  money  has  been  voted  for  that  purpofe.  The 
rated  in  1727,  contains  840  inhabitants,  and  is  30  only  harbours  of  note,  are  thofe  of  Charleston,  Port- 
miles  W.  by  S.  of  Bofton. — ib.  Royal,  and  Georgetown.     The  climate  is  different  in 

SOUTH  Branch  Houje,  a  ftation  of  the  Hudfon's  different  parts  of  the  State.     Along  the  fea-coaft,  bili- 

Bay    Company,    in   North-America,    fituated   on   the  cus  difeafes  and  fevers  of  various  kinds  are  prevalent 

eaftern  fide  of  Safk>>.fhawan  river. — ib.  between  July  and  October.      The  probability  cf  dying 

SQUTH-BRIMFIELD,  a  townfhip  of  Maffachu-  is  much  greater  between  the  20th  of  June  and  the  20th 

fetts,    Hamplhire   county,    about  35   miles  S.    E.    of  or  October,  than  in  the  other  eight  months  in  the  year. 

Northampton,  and  80  wefterly  of  Bofton.     It  was  in-  One  caufe  of-thefe  difeafes,  is,  a  low  marfhy  country, 

corporated  in  1762,  and  contains  606  inhabitants. — ib.  which  is  overflowed  for  the  fake  of  cultivating  rice.  The 

SOUTHBURY,  a  town  of  Connecticut,  Litchfield  exhalations  from  thefe  ftagnated  waters,  from  the  rivers, 

county,  20  miles  N.  E.  of  Danbury,  and  51  N.  W.  of  and  from  the  neighbouring  ocean,  and  the  profufe  per- 

Hai  tford. — ib.  fpiration   of  vegetables  of  all   kinds,    which    cover  the 

SOUTH  Eafl,  a   townfhip   of  New- York,  fituated  ground,  fill  the  air  with  moilture.      This  moifture  falls 

in  Dutchefs  county,  bounded  foutherly  by  Weft  Chef-  in  frequent  rains  and  copious  dews.      From  actual  ob- 

ter  county,  and   wefterly  by  Fredericktown.      It   con-  fervation,  it  has  been  found  that  the  average  annual  fall 

tains  921  inhabitants  ;  of  whom  261  are  electors,  and  of  rain,  for  ten  years,  was  42  inches,  without  regarding 

13  flaves. — ib.  the   moifture  that   fell  in  fogs  and  dews.     The  great 

SOUTH-CAROLINA,  one  of  the  United  States  of  heat  of  the  day  relaxesthe  body,  and  the  agreeable  cool- 
America  ;  bounded  N.  by  Nortb-Corolina  ;  E.  by  the  nefs  of  the  evening  invites  to  an  expofure  to  thefe  heavy 
Atlantic  Ocean  ;  S.  and  S.  W.  by  Savannah  river,  and  dews.  But  not  only  does  the  water  on  the  low  grounds 
a  branch  of  its  head  waters,  called  Tugulo  river,  which  and  rice  fvvamps  become  in  a  degree  putrid,  and  emit 
divides  this  State  from  Georgia.  It  lies  between  32  an  unwbolefome  vapour,  but  when  it  is  dried  up  or 
and  $5  N.  lat.  and  between  78  and  81  W.  long,  from  drawn  off  from  the  furface  of  the  ground,  a  quantity  of 
London.  It  is  in  length  about  200  miles,  in  breadth  weeds  and  grafs  which  have  been  rotted  by  the  water, 
125,  and  contains  20,000  fquare  miles.  It  is  divided  and  animals  and  fifh  which  have  been  deftroyed  by  it, 
into  9  diftricls.  Charlefion,  Beaufort,  and  Georgetown,  are  expofed  to  the  intenfe  heat  of  the  fun,  and  help  to 
conRitute  what  is  called  the  Lower  Country,  and  con-  infect  the  air  with  a  quantity  of  poifonous  effluvia, 
tain  19  parifhes,  and  28,694  white  inhabitants;  fend  to  Within  the  limits  of  Charlefion,  the  cafe  is  very  differ- 
the  legiflature  70  representatives,  and  20  fenators,  and  ent,  and  the  danger  of  contracting  difeafes  arifes  from 
pay  taxes  to  the  amount  of  ^'281081  :  5  :  11.  Ninety-  indolence  and  excefs.  Though  a  refidence  in  or  near 
Six,  Wajh'mgtm,  Pinckney,  Camden,  Orangeburg,  and  the  fwamps  is  very  injurious  to  health,  yet  it  has  been 
Cheranx)  diftricts,  ate  comprehended  in  the  Upper  Coun-  faiisfactorily  afcertained,  that  by  removing  three  miles 
try,  and  contain  23  counties-,  and  110,902  white  inhabi-  from  them,  into,  the  pine  land  which  occupies  the  mid- 
tants ;  fend  to  the  legiflature  54  reprefentatives,  and  17  die  ground  between  the  rivers,  an  exemption  from  au- 
fenators,  and  pay  taxes  to  the  amount  of  ^'8,390  :  2  :  3.  tumnal  fevers  may  be  obtained.  The  difagreeable 
The  great  inequality  of  repfefentation  is  obvious ;  at-  effecls  of  this  climate,  experience  has  proved,  might  in 
tempts  have  been  made  by  the  Upper  diftricts,  to  re-  a  great  meafure  be  avoided,  by  thofe  inhabitants  whofe 
medy  this  evil,  but  hitherto  without  effect.  By  a  late  circumttances  will  admit  of  their  removal  from  the 
arrangement  the  name  of  county,  is  given  to  the  fub-  neighbourhood  of  the  rice  fwamps,  to  healthier  fitua- 
divifion  of  thofe  diftricts  only,  in  which  county  courts  tions,  during  the  months  of  July,  Auguft,  September, 
are  eltablifhed.  In  the  Lower  diftricts,  the  fubdivifions  and  O&ober  ;  and  in  the  worft  fituations,  by  temper- 
are  called  parifhes,  and  made  only  for  the  purpofe  of  ance  and  care.  Violent  exerciie  on  horfeback,  chiefly, 
electing  the  members  of  the  State  legiflature.  The  to-  expofure  to  the  meridian  rays  of  the  fun,  fudden  fhovv- 
tal  number  of  inhabitants  in  1790,  249,073,  of  whom  ers  of  rain,  and  the  night  air,  are  too  frequently  the 
107,094  were  flaves.  This  State  is  watered  by  many  caufes  of  fevers  and  other  diforders.  Would  the  fportf- 
navigable  rivers,  the  principal  of  which  are  Savannah,  men  deny  themfelves,  during  the  fall  months,  their  fa- 
Edifto,  Santee,  Pedee,  and  their  ^ranches.  The  Santee  vourite  amufements  of  hunting  and  fifning,  or  confine 
is  the  laigeft  river  in  the  State.  Thofe  of  a  fecondary  themfelves  to  a  very  few  hours,  in  the  morning  or  even- 
fize,  as  you  pafs  from  N.  to  S.  are  Wakkamaw,  Black,  ing — would  the  induftrious  planter  vifit  his  fields  only 
Cooper,  Afhepoo,  and  Combahee  rivers.  In  the  third  at  the  fame  hours — or  would  the  poorer  clafs  of  people 
clafs  are  comprehended  thofe  rivers  which  extend  but  pay  due  attention  to  their  manner  of  living,  and  obferve 
a  fhort  diftance  from  the  ocean,  and  ferve,  by  branch-  the  precautions  recommended  to  them  by  men  of 
ing  into  numberlefs  creeks,  as  drains  to  carry  olf  the  knowledge  and.  experience,  much  ficknefs  and  many 
rain  water  which  comes  down  from  the  large  inland  diftrefling  events  might  be  prevented.  The  upper  coun- 
fwamps,  or  are  merely  arms  of  the  fea.  The  tide  in  try,  fituated  in  the  medium  between  extreme  heat  and 
no  part  of  the  State,  flows  above  25  miles  from  the  fea.  cold,  is  as  healthful  as  any  part  of  the  United  States. 
A  canal  of  21  miles  in  length,  connecting  Cooper  and  Except  the  high  hills  of  Santee,  the  Ridge,  and  fome 
Santee  rivers,  is  nearly  completed,  which,  by  eft imation,  few  other  hills,  this  country  is  like  one  extenfive  plain, 
will  coft  400,000  dollars ;  and  the  company  are  allowed  till  you  reach  the  Tryon  and  Hogback  Mountains,  220 
to  raife  a  toll  of  20  per  cent,  on  the  fum  actually  ex-  miles  north-weft  of  Charlefton.  The  elevation  cf  thefe 
pended.    Another  canal  is  foon  to  be  begun  to  unite  the  mountains  above  their  bafe,  is  3840  feet,  and  above  the 
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[a-  fea-coaft,  4640.  There  is  exhibited  from  the  top  of  thefe 
j.     mountains  an  extenfive  view  of  this  State,  North-Caro- 
r   lina,  and  Georgia.     And  as  no  object  intervenes  to  ob- 
ftruct  the  view,  a  man  with  telefcopic  eyes  might  difcem 
veifels  at  fea.     The  mountains  weft  and  north-weft  rile 
much  higher  than  thefe,  and  form  a  ridge,  which  di- 
vides the  waters  of  Tenneffee  and  Santee  rivers.     The 
fea-coaft  is  bordered  with  a  chain  of  fine  fea    iflands, 
around  which  the  fea  flows,  opening  an  excellent  inland 
navigation,  for  the  conveyance  of  produce  to  market. 
North  of  Charlefton  harbour,  lie  Bull's,  Dewee's  and 
Sullivan's  iflands,   which  form   the   north  part  of  the 
harbour.     James'  ifland  lies  on  the  other  iide  of  the 
harbour,  oppofite  Charlefton,   containing  about  50  fa- 
milies.    Further  fouth-weft  is  John's  ifland,  larger  than 
James' ;  Stono  river,  which  forms  a  convenient  andfafe 
harbour,   divides  thefe  iflands.     Contiguous  to  John's 
ifland,  and  connected  with  it  by  a  bridge,   is  Wadme- 
law  ;  eaft  of  which  are  the  fmall  ifles  of  Keywaw  and 
Simmon.    Between  thefe  and  Edifto  Ifland,  is  N.  Edifto 
Inlet,  which  alfo  affords  a   good  harbour  for  vefiels  of 
eafy  draft  of  water.     South  of  Edifto  Ifland  is  S.  Edifto 
Inlet,  through  which  enter,  from  the  northward,  all  the 
veiTels  bound  to  Beaufort,   Alheepoo,  Combahee,  and 
Coofaw.     On  the  fouth-weft  fide  of  St  Helena  Ifland 
lies  a  clufter  of  iflands,  one  of  the   largeft  of  which  is 
Port  Royal.     Adjacent  to  Port  Royal  lie  St  Helena, 
Ladies  Ifland,  Paris  Ifland,  and  the  Hunting  Iflands, 
5  or  6  in   number,  bordering  on  the  ocean,  fo  called 
from  the  number  of  deer  and  other  wild  game  found 
upon  them.     All  thefe  iflands,  and  fome  others  of  lefs 
note,  belong  to  St  Helena  parilh.     Croding  Broad  ri- 
ver, you  come  to  Hilton  Head,  the  moft  fouthern  lea 
ifland   in  Carolina.     Weft    and  fouth-weft   of  Hilton 
Head,  lie  Pinckney's,   Bull's,  Dawfufkies',  and  fome 
fmaller  iflands,  between  which  and  Hilton  Head,   are 
Calibogie  river   and  found,  which  form  the  outlet  of 
May  and  New  rivers.     The  foil  on  thefe  iflands  is  ge- 
nerally better  adapted  to  the  culture  of  indigo  and  cot- 
ton than  the  main,  and  lefs  fuited  to  rice.     The  natural 
growth  is  the  live  oak,  which  is  fo  excellent   for  fhip 
timber;   and  the  palmetto  or  cabbage  tree,   the  utility 
of  which,  in  the  conftruction  of  forts,  was  experienced 
during  the  late  war.     The  whole  State,  to  the  diftance 
of  80  or  100  miles  from  the  fea,  generally  fpeaking,  is 
low  and  level,  almoft  without  a  ftone,  and  abounds 
more  or  lefs,   efpecially  on  and  near  the   rivers,   with 
fwamps  or  marlhes,  which,  when  cleared  and  cultivat- 
ed, yield,  in  favourable  feafons,  on  average,  an  annual 
income  of  from   20  to  40   dollars  for  each  acre,  and 
often  much  more :  but  this  fpecies  of  foil  cannot  be 
cultivated   by   white  men,   without  endangering   both 
health  and  life.     Thefe  fwamps  do  not  cover  an  hun- 
dredth part  of  the  State  of  Carolina.     In  this  diftance, 
by  a  gradual  afcent  from  the  fea-coaft,   the  land  rifes 
about  190  feet.     Here,  if  you  proceed  in  a  W.  N.  W. 
courfe  from  Charlefton,  commences  a  curioufly  uneven 
country.     The  traveller  is  conftantly  afcending  or  de- 
fending little  fand-hills,  which  nature  feems  to  have 
difunited   in  a  frolic.     If  a  pretty  high  fea  were  fud- 
denly  arrefted,  and  transformed  into  fand-hills,   in  the 
very  form  the  waves  exifted  at  the  moment  of  transfer- 
mation,  it  would  prefent  the  eye  with  juft  fuch  a  view 
as  is  here  to  be  feen.     Some  little  herbage,  and  a  few 
fmall  pines,  grow  even  on  this  foil.     The  inhabitants 
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are  few,  and  have  but  a  fcanty  fubflftence  on  corn  and  South-Ca- 
fweet  potatoes,  which  grow  here  tolerably  well.     This 
curious   country   continues   till  you  arrive  at  a  place 
called  the  Ridge,   140  miles   from   Charlefton.     This 
ridge  is  a  remarkable  tract  of  high  ground,  as  you  ap- 
proach it  from  the  fea,  but  level   as  you  advance  N. 
W.  from  its  fummit.     It  is  a  fine  high,  healthy  belt  of 
land,   well  watered,  and  of  a  good  foil,  and   extends 
from  the  Savannah  to  Broad  river,  in  about  6  30  W. 
long,   from  Philadelphia.     Beyond  this  ridge,  com- 
mences   a    country    exactly    reiembling    the   northern 
States,  or  like  Devonfhire  in  England,  or  Languedoc 
in  France.     Here  hills  and  dales,   with  all  their  ver- 
dure and  variegated  beauty,  prefent  themfelves  to  the 
eye.     Wheat  fields,  which  are  rare  in  the  low  country, 
begin  to  grow  common.      Here  Heaven  has  beftowed 
its  bleffings  with  a  moft  bounteous   hand.     The  air  is 
much  more  temperate  and  healthful  than  nearer  to  the 
fea.     The  hills  are  covered  with  valuable  woods,  the 
vallies  watered   with  beautiful  rivers,  and  the  fertility 
of  the  foil  is  equal  to  every  vegetable  production.  This, 
by  way  of  diftindtion,  is  called  the  Upper  Country ',  where 
are  different  modes,  and  different  ai  tides  of  cultivation ; 
where  the  manners   of  the  people,  and  even  their  lan- 
guage have  a  different  tone.     The  land  ftill  rifes  by  a 
gradual    afcent ;  each    fucceeding   hill  overlooks  that 
which  immediately  precedes  it,  till,   having  advanced 
220  miles  in  a  N.  W.  direction  from   Charlefton,  the 
elevation  of  the  land  above  the  fea-coaft,   is  found  by 
menfuration  to  be  800  feet.  Here  commences  a  moun- 
tainous country,  which  continues  rifing  to  the  weftern 
terminating  point  of  this  State.     The  foil  may  be  divid- 
ed into  four  kinds  ;  Jirjl,  the  pine  barren,  which  is  va- 
luable only  for  its  timber.    Interfperfed  among  the  pine 
barren,  are  tracts  of  land  free  of  timber  and  every  kind 
of  growth  but  that  of  grafs.     Thefe  tracts  are  called 
Savannas,  conflituting  a  fecond  kind  of  foil,  good  for 
grazing.     The  third  kind  is  that  of  the  fwamps  and  low 
grounds  on  the  rivers,  which  is  a  mixture  of  black  loam 
and  fat  clay,  producing  naturally  canes  in  great  plenty, 
cyprefs,  bays,  loblolly  pines,  &c.     In  thefe  fwamps  rice 
is  cultivated,   which  conftitutes   the    ftaple  commodity 
of  the  State.     The  high  lands,    commonly  known   by 
the   name  of  oak  and  hickory   lands,    conftimte   the 
fourth  kind  of  foil.  The  natural  growth  is  oak,  hickory, 
walnut,  pine  and  locuft.     On  thefe  lands,  in  the  low 
country,  are  cultivated  Indian  corn  principally  ;  and  in 
the  back  country,  befides  thefe,   they  raife  tobacco  in 
large  quantities,  wheat,  rye,  barley,  oats,  hemp,  flax, 
and  cotton.    From  experiments  which  have  been  made, 
it  is  well  afcertained  that  olives,  filk,  and  madder  may 
be  as  abundantly  produced  in  South  Carolina,  and  we 
may  add  in  Georgia  alfo,  as   in   the  fouth  of   France. 
There  is  little  fruit  in  this  State,  efpecially  in  the  lower 
parts  of  it.     1'hey  have  oranges,  which  are  chiefly  four, 
and  figs  in  plenty,  a  few  limes  and  lemons,  pomegra- 
nates, pears,  and  peaches ;  apples  are  fcarce,  and  are 
imported  from  the  northern  States.     Melons,  efpecially 
the  water-melon,   are   raifed   here  in  great  perfection. 
The  river  fwamps,  in  which  rice  can  be  cultivated  with 
any  tolerable  degree  of  fafety  and  fuccefs,  do  not  ex- 
tend higher  up  the  rivers  than  the  head  of  the  tides  ;  and 
in  eftimating  the  value  of  this  fpecies  of  rice  land,  the 
height  which  the  tide  rifes  is  taken  into  confideration, 
thofe  lying  where  it  rifes  to  a  proper  pitch  for  overflow- 
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Swith-Ca-  ing  the  fwamps  being  the  mod  valuable.     The  beft  in-  and  ground  down  with  linfeed  oil,  make  a  very  excel-  South-' 
^^^Lv  land  fwamps,  which  conftitute  a  fecond  fpecies  of  rice  lent  paint ;  alfo,  potter's  clay  of  a  molt  delicate  texture,     "lin; 
land,  are  i'uch  as  are  furnifhed  with  referves  of  water,  fuller's  earth,  and  a  number  of  dye-fluffs,  among  which  v"^"v" 
Thefe  referves  are   formed   by  means  of  large  banks  is  a  fingular  weed  which  yields  four  different  colours, 
thrown  up  at  the  upper  parts  of  the  fwamps,  whence  it  its  leaves  are  furprifingly  ftyptic,  ftrongly   refembling 
is  conveyed,  when  needed,  to  the  fields  of  rice.     At  the  thetafte  of  alum;  likewife,  an  abundance  of  chalk,  crude 
diftance  of  about    no  miles  from  the  fea,  the  river  alum,  fulphur,  nitre,  vitriol,  and  along  the  banks  of  ri- 
i'wamps  terminate,  and  the  high  lands  extend  quite  to  vers  large  quantities  of  marie  may  be  collected.    There 
the  rivers,  and   form   banks,   in   fome  places,  feveral  are  alfo  a   variety   of  roots,    the    medicinal  effects   of 
hundred  feet  high  from  the  fuvface  of  the  water,  and  which  it  is  the  barbarous  policy  of  thofe  who  are  in  the 
.afford  many  extenfive   and  delightful  views.     Thefe  fecret  to  keep  a  profound  myftery.     The  rattle  fhake 
high  banks  are  interwoven  with  layers  of  leaves,   and  root,  fo  famous  among  the  Indians  for  the  cure  of  poi- 
different  coloured  earth,  andaboundwithquarriesoffree-  fon,  is  of  the  number.     The  next  is  the  venereal  root, 
ftone,  pebbles,  flint,  cryltals,  iron  ore  in  abundance,  fiU  which,  under  a  vegetable  regimen,  will  cure  a  confirm- 
ver,  lead,  fulphur,  and  coarfe  diamonds.  The  fwamps,  ed  lues.     Another  root,  when  reduced  to  an  impalpa- 
abovetbe  head  of  the  tide,  are  occafionally  planted  with  ble  powder,  is  Angularly  efficacious  in  defiroying  worms 
corn,  cotton,  and  indigo.     The  foil  is  very  rich,  yield-  in  children.     There  is  likewife  a  root,  an  ointment  of 
ing  from  40  to  50  bufhels  of  corn  an  acre.   It  is  curious  which,  with  a  poultice  of  the  fame,  will  in  a  fhort  fpace 
to  obferve  the  gradations  from  the  fea-coaft  to  the  upper  of  time  difcufs  the  mod  extraordinary  tumors,  particu- 
country,  with  refpecl  to  the  produce,  the  mode  of  cul-  larly  what  is  termed  the  white  fwelling  ;  this   root  is 
tivation,  and  the  cultivators.     On  the  iflands  upon  the  very  fcarce.     There   is   another  root,    a   decoclion   of 
fea-coaft,  and  for  40  or  50  miles  back,  and  on  the  rivers  which,  in  new  milk,   will  cure  the  bloody    dylentery  ; 
much  farther,  the  cultivators  are  all  flaves.     No  white  the  patient  mult  avoid  cold,  and  much  judgment  is  re- 
man, to  fpeak  generally,  ever  thinks  of  fettling  a  farm,  quiiite  in  the  potion  to  be  administered.      There  is  alio 
and   improving  it  for  himfelf,  without  negroes :  if  he  a  plant,  the  leaves  of  which,  being  bruifed,  and  applied 
has  no  negroes,  he   hires  himfelf  as   overfeer  to  fome  to  the   part  affected,   relieve  rheumatic  pains  ;   it  occa- 
rich  planter,  who  has  more  than  he  can  or  will  attend  fions  a   coniiderable  agitation  of  the   parts,  attended 
to,  till  he  can  purchafe  for  himfelf.     The  articles  culti-  with  moft  violent  and  acute  pains,  but  never  fails  to  pro- 
vated  are  corn,  rye,  oats,  every  fpecies   of  pulfe,   and  cure  immediate  eafe.     There  is  alfo  a  plant,  the  leaves 
potatoes,  which,  with  the  fmall  rice,  are   food  for  the  of  which  have  a  moll  foetid  fmell ;  thefe  leaves  being 
negroes ;  rice,  indigo,  cotton,  and  fome  hemp,  for  ex-  boiled,  and  any  perfon  afflicted  with  cutaneous  com- 
portation.     The  culture  of  cotton  is  capable  of  being  plaints,  once  bathing  therein,  will  be  radically  cured, 
increafed  equal  to  almoft  any  demand.     The  foil  was  There  is  a  root,  which  acts  as  an  excellent  purge,  and 
cultivated,  till  lately,  almoft  wholly  by  manual  labour,  is  well  calculated   for  the  labouring  part  of  mankind, 
The  plough,   till   fince  the  peace,   was  fcarcely  ufed.  as  it  is  only  neceffary  to  chew  it  in  its  crude  ftate,  and 
Now  the  plough  and  harrow,  and  other  improvements  it  requires  no  manner  of  aid  to  facilitate  its  operation, 
are  introduced  into  the  rice" fwamps  with  great  fuccefs,  An  equally   efficacious  and   limple  purge  is  obtained 
and  will  no  doubt  become  general.     In  the  middle  fet-  from  a  weed,  the  (talk  of  which  is  red,  is  about  3  feet 
tlements,  negroes  are  not  fo  numerous.     The  mafter  at-  high,  and  the  flower  white;  the  leaves   run  from  the 
tends  perfonally  to  his  own  buiinels.     The  land  is  not  bottom  of  the  ftalk  in  oppofite  and  correfponding  lines; 
properly  fituated  for  rice.     It  produces  tolerable  good  the  feed  is  about  the  fize  of  a  wheat  grain,  globular  in 
•indigo  weed,  and  fome  tobacco  is  raifed  for  exportation,  the  centre,   and   oblate  at  both  ends;  it  is  full  of  oil, 
The  farmer  is  contented  to  raife  corn,  potatoes,  oats,  and  taftes   like   a   walnut    kernel :   20   grains  of   this, 
rye,  poultry,  and  a  little  wheat.     In  the  upper  country,  chewed  and  fwallowed,  is,  in  point  of  mildnefs  and  ef- 
there  are  but  few   negroes;   generally    {peaking,   the  ficacy,  equal  to  any  rhubarb  ;  and  the  plealantnefs  of 
farmers  have  none,  and  depend,  like  the  inhabitants  of  its  tafte,  as  a  deception  to  weak  ftomachs,   appears  to. 
the  northern  State?,  upon  the  labour  of  themfelves  and  have  been   a  defign  of  Providence  :  in   its  operation  it 
families    for    fubfiftence  :    the  plough   is    ufed   almoft  refembles  caftor  oil.     A  very  fovereign  remedy  is  ex- 
wholly.     Indian  corn  in  great  quantities,  wheat,  rye,  trailed  from  the  bark  of  a  tree,  which  may  be  ufed  to 
barley,  oats,  potatoes,  &c.  are  railed  for  food  ;  and  to-  great  advantage  in  the  difeafes  incident  to  this  climate. 
bacco,  wheat,  cotton,  hemp,  flax  and  indigo,  for  expor-  Every  climate,  fome  believe,  has  its  peculiar  difeafe, 
tation.     From  late  experiments  it  has  been  found  that  and  every  difeafe  its  peculiar  antidote  under  the  fame 
vines  may  be  cultivated,  and  wine  made  to  great  advan-  climate.     In  addition  to  the  above  is  another  fpecies  of 
tage :  fhake  root,  pink  root,  and  a  variety  of  medicinal  bark,  of  a  fweet  and   naufeous  tafte;  the  tree  grows 
herbs  grow fpontaneoufly;  alfo,  ginfeng  on  and  near  the  contiguous  to  a  very  powerful  chalybeate  fpring  ;  the 
mountains.     This  country  abounds  with  precious  ores,  bark,  when  fufficiently    mafticated,  operates  as  a  very 
fuch  as  gold,  lilver,  lead,  black  lead,  copper  and  iron  ;  potential  purge  and  emetic,  and  in  the  hands  of  a  fkil- 
but  it  is  the  misfortune  ot  thofe  who  direct  their  purfuits  ful  chemift  may  be  rendered  very  ferviceable.     In  this 
in  fearch  of  them,  thatthey  aredeficientin  the  knowledge  country  is  a  tree  which  bears  a  large  pod,  inclofms;   a 
of  chcmiftry,  and  too  frequently  make  ufe  of  improper  kind  of  mucilage,  the  juice  of  which  is  very  fnarp  ;  the 
menftruums  in  extracting  the  refpective  metals.     There  bark  fmells  like  tanned  leather,  and  when  prepared  like 
.are  likewife  to  be  found  pellucid  (tones  of  different  hues,  hemp,  makes  the  very  beft  of  cordage.     Alfo  another 
rock  cryftal,  pyrites,  petrified  fubftances,  coarfe  corneli-  tree,  which  bears  an  ear  like  a  corn-cob,  covered  with 
,an,  marblebeautifully  variegated,  vitreous  ftone  and  vit-  berries,  containing  a  large  proportion  of  oil.     There  is 
reous  fand;  red  and  yellow  ochres,  which,  when  roafted  likewife  a  very  fingular  tree,  which  affords  a  moft  fb> 
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Stir  perb  fliade  ;  it  produces  a  round  ball,   which,    in   the 
»•     heat  of  fummer,  opens  and  enlarges  a  number  of  male 
^  "*  infeds,  which  become  very  troublefome  wherever  they 
lodge;  this  happens  generally  fome  diftance  from  their 
parent  tree.     The  hand  of  nature  never  formed  a  coun- 
try with  more  natural  advantages,  or  bleffed  it  with  a 
more   ferene  or  healthful  climate.     It  abounds    with 
game  of  all  kinds,  is  a  very  fine  fruit  country,    and  is 
peculiarly  adapted  to   the  growth  of  vines,  the  olive, 
filk,  and  coffee  trees,  and  the  production  of  cotton. _  It 
is  a  perfect  garden  of  medical  herbs,  and  its  medicinal 
fprings  are  not  inferior  to  any  in  Europe.     The  iron- 
works,  known  by  the  name  of  the  JEra  JEtna  iron-works, 
are  fituated  in  York  county,'within  two  miles  of  the  Ca- 
tawba river.      Within  the  compafs  of  two  miles  from 
the  furnace,   there  is  an   inexhauftible  quantity  of  ore, 
which  works  eafy  and  well  in  the  furnace.     The  metal 
is  good  for  hammers,  gudgeons,  or  any  kind  of  machi- 
nery and  hollow  ware,    and  will  make  good  bar-iron. 
Some  trial  has  been  made  of  it  in  fteel,  and  it  promifes 
well.     Nothing  is  necefTary  for  preparing  the  ore  for 
ufe,  but  burning.     The  ore  confiftsol  large  rocks  above 
the  furface  ;  the  depth  not  yet  known.     In  the  cavities 
between,    lie   an  ochre  and  feed  ore.    Jt   is  faid  there 
will  be  no  occafion  to  fink  fhafts  or  drive  levers  for  50 
years  to  come.     The  iEra  furnace  was  built  in  1787 — 
the  iEtna   in   1788.     The   neareft   landing  at  prefent 
(1795)  's  Camden,   70  miles  from  the  furnace.     The 
proprietors  of  the  works,  and  feven  others  have  obtain- 
ed a  charter   to  open  the  Catawba  to  the  N.  Carolina 
line,  and  a  charter  from  N.  Carolina  to  open  the  river 
80  miles  higher  in  that  State,  and  it  is  expected  that 
boats  will  come  within  40  miles  of  the  works  this  fum- 
mer, (1795)  as  there  are  boats  already  built   for  the 
purpofe  which  are  to  carry  30  tons,   and  in  the  courfe 
of  another  fummer  will  be  brought  within  two  miles  of 
the  works.     The  works  are  within  two  miles  of  the  ri- 
ver, and  the  creek  can  be  made  navigable  to  the  works. 
Mr  William  Hill,  one  of  the  principal  proprietors  of 
thefe  works,  has  contrived  a  method,  by  means  of  a  fall 
of  water,  of  blowing  all  the  fires  both  of  the  forges  and 
furnaces,  fo  as  to  render  unneceffary  the  ufe  of  wheels, 
cylinders,  or  any  other  kind  of  bellows.     The  machi- 
nery is  fimple  and  cheap,  and  not  liable  to  the  accident 
of  freezing.     In  the  middle,  and  efpecially  in  the  up- 
per country,  the  people  are  obliged  to  manufacture  their 
own  cotton  and  woollen  cloths,  and  mod  of  their  hus- 
bandry tools  :  but  in  the  lower  country,  the  inhabitants, 
for  thefe  articles,  depend  almoft  entirely  on  their  mer- 
chants.    Late  accounts  from  the  interior  parts  of  this 
State  inform,  that  cotton,   hemp  and  flax  are  plenty  ; 
that  they  have  a  confiderable  (lock  of  good  fheep  ;  that 
great  exertions  are  made,  and  much  done  in  the  houfe- 
hold  way  ;  that  they  have  long  been  in  the  habit  of  do- 
ing fomething  in   family  manufactures,   but  within  a 
few  years  pad:  great  improvements   have   been  made. 
The  women  do  the  weaving,  and  leave  the  men  to  at- 
tend to  agriculture.     This  State  furnilhes  all  the  mate- 
rials, and  of  the,  belt  kind,  for  [hip  building.     The  live 
oak,  and  the  pitch  and  yellow  pines,  are  of  a  fuperior 
quality.     Ships  might  be  built  here  with  more  eafe,  and 
to  much  greater  advantage,  than  in  the  middle  and 
eaftern  States.     A  want  of  feamen,  is  one  reafon  why 
this  bufinefs  is  not  more  generally  attended  to.  So  much 
attention  is  now  paid»to  the  manufacture  of  indigo,  in 


this  State,  that  it  bids  fair  to  rival  that  of  the  French.  South-Ga- 
it is  to  be  regretted,  that  it  is  ftill  the  practice   of  the      rolina. 
merchants  concerned  in  the  Carolina  trade,   to  fell  at 
foreign  markets  the  Carolina  indigo  of  the  firft  quality, 
as  French.     The  fociety  for  the  information  and  afiift- 
ance  of  perfons  emigrating  from  other  countries,  in  a 
printed   paper,  which   bears  their  fignature,   fay  that 
"  A  monied  capital  may   be  profitably  employed,    1. 
In  erecting  mills,  for  making  paper,  for  fawing  lumber, 
and  efpecially  for  manufacturing  wheat  flour.     There 
are  hundreds  of  valuable  mill  feats  unimproved,  and 
the  woods  abound  with  pine  trees.     Abufhel  of  wheat 
may  be  purchafed  in  South-Carolina  for  half  a  dollar, 
which  will  make  as  good  flour  as  that  which  in  the  vi- 
cinity of  proper  mills  fells  for  double  that  price.    Such 
is  the  cheapnefs  and  fertility  of  the  foil,  that  half  a  dol- 
lar a  bufhel  for  wheat  would   aiFord   a  great  profit  to 
the  cultivators  thereof.     2.  In  tanning  and  manufac- 
turing leather. — Cattle  are  raifed  with  fo  much  eafe,  in 
a  country  where  the  winters  are  both  mild  and  fhort, 
that  hides  are  remarkably  cheap.     The   profits  of  tan- 
ners and  fhoe-makers  muft  be  confiderable,  when  it  is 
a  well  known  fact,  that  the  hides  of  full  grown  cattle, 
and  a  fingle  pair  of  Ihoes  fell  for  nearly  the  fame  price. 
3.  In   making  bricks — Thefe  now  fell  for  9  dollars  a 
thoufand,   and  the  call  for   them  is  fo  great,    that  the 
bricklayers  are  not  fully  fupplied.      4.  In  making  pot- 
afh — The  aflies  that  might  be  collected  in  Charlefton, 
and  from  the  woods  burnt  in  clearing  new  lands  in  the 
country,   would  furnifh  the  means  of  carrying  on  the 
manufacture  of  pot-afh  to  great  advantage."     Gentle- 
men of  fortune,  before  the  late  war,  fent  their  fons  to 
Europe  for  education.     During  the  war  and  fince,  they 
have  generally  fent  them  to  the  middle  and  northern 
States.     Thofe  who  have  been  at  this  expenfe  in  edu- 
cating their  fons,  have  been  but  comparatively  few  in 
number,  fo  that  the  literature  of  the  State  is  at  a  low 
ebb.     Since  the  peace,  however,  it  has  begun  to  flourifli. 
There  are  feveral  refpectable  academies  in  Charlefton, 
one  at   Beaufort,  on  Port  Royal    Ifland,   and   feveral 
others  in  different  parts  of  the  State.     Three  colleges 
have  lately  been  incorporated  by  law,  one  at  Charlefton, 
one  at  Winnfborough,   in  the  diftrict  of  Camden,  the 
other  at  Cambridge,  in  the  diftrict  of  Ninety-Six.     The 
public  and  private  donations   for  the  fupport  of  thefe 
three  colleges,   were  originally  intended   to  have  been 
appropriated  jointly,  for  the  erecting  and  fupporting  of 
one  refpectable  college.     The  divifion  of  thefe  donations 
has  fruftrated  this  deiign.     Part  of  the  old  barracks  in 
Charlefton  has  been  handfomely  fitted  up,  and  convert- 
ed into  a  college,  and  there  are  a  number  of  ftudents  ; 
but  it  does  not  yet  merit  a  more  dignified  name  than 
that  of  a  refpectable  academy.      The  Mount  Sion  col- 
lege, at  Winnefborough,  is  fupported  by  a  refpectable 
fociely  of  gentlemen,  who  have  long  been  incorporated. 
This  inftitution  flourishes  and   bids  fair  for  ufefulnefs. 
The  college  at  Cambridge  is  no  more  than  a  grammar 
fchool.     That  the  literature  of  this  State  might  be  put 
upon  a  refpectable  footing,  nothing  is  wanting  but  a 
fpirit  of  enterprize  among  its  wealthy  inhabitants.  The 
legiflature,  in  their  feffion  in  January,  1795,  appointed 
a  committee,  to  inquire  into  the  practicability  of,  and 
to  report  a  plan  for,  the  eftablifhment  of  fchools  in  the 
different  parts  of  the  State.      Since  the  revolution,   by 
which  all  denominations  were  put  on  an  equal  foot- 
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Ing,    there   have  been   no  difputes  between   different 
religious  fects.     They  all  agree  to  differ.      The  upper 
parts  of  this  State  are  fettled  chiefly  by  Prefbyterians, 
Baptifts  and  Methodifts.     From  the  mod  probable  cal- 
culations, it  is  fuppofed  that  the  religious  denominati- 
ons of  this  State,  as  to  numbers,  may  be  ranked  as  fol- 
lows :  Prefbyterians,  including  the  Congregational  and 
Independent  churches,  Epifcopalians,  Baptifts,  Metho- 
difts,  &c.  The  little  attention  that  has  been  paid  to  ma- 
nufactures, occafions  a  vaft  confumption  of  foreign  im- 
ported articles  ;  but  the  quantity  and  value  of  their  ex- 
ports generally  leave  a  balance  in  favour  of  the  State, 
except  when  there  have  been  large  importations  of  ne- 
groes. The  amount  of  exports  from  the  port  of  Charlef- 
ton,  in  the  year  ending  Nov.  1787,  was  then  eftimated, 
from  authentic  documents,  at^"  505,279  :  19:  5  fterling 
money.     The  number  of  veilels  cleared  from  the  cuf- 
tom-houfe  the  fame  year,  was  947,  meafuring  62,118 
tons;  735  of  thefe,  meafuring  41,531  tons,  were  Ame- 
rican ;  the   others   belonged  to  Great-Britain,    Spain, 
France,  the   United  Netherlands,    and  Ireland.     The 
principal  articles  exported  from  this  State,  are  rice,  in- 
digo, tobacco,  Ikins  of  various  kinds,  beef,  pork,  cot- 
ton, pitch,  tar,  rofin,  turpentine,   myrtle  wax,  lumber, 
naval  ftores,  cork,  leather,  pink  root,  fnake  root,  gin- 
feng,  &c.      In  the  moft  fuccefsful  feafons,  there   have 
been  as  many  as  140,000  barrels  of  rice,  and  1,300,000 
pounds  of  indigo  exported  in  a  year.     From  the  15th 
Dec.  1 79 1,  to  Sept.  1792,  108,567  tierces  of  rice,  ave- 
raging 5501b.   nett  weight  each,   were  exported  from 
Charlefton.     In  the  year  ending  Sept.  30,    1791,   the 
amount  of  exports  from  this  State  was  2,693,267  dolls. 
97  cents,  and  the   year  ending   September,    1795,    t0 
5,998,492  dollars  49  cents.     Charlefton   is  by  far  the 
moft  confiderable  city  on  the  fea-coaft,  for  an  extent  of 
600  miles.     From  it  are  annually  exported  about  the 
value  of  two  millions  and  a  half  of  dollars,   in  native 
commodities  ;  and  it  fupplies,  with  imported  goods,  a 
great    part  of  the  inhabitants  of  North- Carolina  and 
Georgia,  as  well  as  thofe  of  S.  Carolina.     The  harbour 
thereof  is  open  all  the  winter,  and  its  contiguity  to  the 
Weft-India  iflands  gives  the  merchants  fuperior  advan- 
tages for  carrying  on  a  peculiarly  lucrative  commerce. 
A  waggon  road  of  fifteen  miles  only  is  all  that  is  want- 
ed, to  open  a  communication  with  the  inhabitants  of 
Tenneffee.      Knoxville,  the  capital  of  that  State,  is  100 
miles  nearer  to  Charlefton  than  to  any  other  confiderable 
fea-port  town  on  the  Atlantic  Ocean.    The  reformation 
in  France  occafioned  a  civil  war  between  the  Protectant 
and  Catholic   parties  in  that  kingdom.     During  thefe 
domeftic  troubles,  Jafper  de  Coligni,  a  principal  com- 
mander of  the  protectant  army,   fitted  out  2  fhips,  and 
fent  them  with  a  colony  to  America,  under  the  com- 
mand of  Jean  Riband,  for  the  purpofe  of  fecuring  a  re- 
treat from  perfecution.     Ribaud  landed  at  what  is  now 
called  Albemarle  river,  in  North-Carolina.      This  co- 
lony, after  enduring  incredible  hardfhips,  were  extirpa- 
ted by  the  Spaniards.     No  farther  attempts  were  made 
to  plant  a  colony  in  this  quarter,  till  the  reign  of  Charles 
II.  of  England. 

SOUTHERN  STATES;  the  States  of  Maryland, 
Virginia,  Kentucky,  North-Carolina,  TenneJJee,  South- 
Carolina,  and  Georgia,  bounded  N.  by  Pennfylvania, 
are  thus  denominated.     This  diftrict  of  the  Union  con* 
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tains    upwards    of    1,900,000    inhabitants,    of  whom  Southfic 
648,439  are  flaves,  which  is  thirteen  fourteenths  of  the         II 
whole  number  of  flaves  in  the  United  States.     The  in-  .  ^^ 
fluence  of  flavery  has  produced  a  very  diftinguifhing 
feature   in   the   general    character  of  the   inhabitants, 
which,  though  now  difcernible  to  their  difadvantage, 
has  been  foftened  and  meliorated  by  the  benign  effects  of 
the  revolution,  and  the  progrefs  of  liberty  and  humani- 
ty.    The  following  may  be  confidered  as  the  principal 
productions    of   this    divifion — tobacco,    rice,    indigo, 
wheat,  corn,  cotton,  tar,  pitch,  turpentine   and   lum- 
ber.    In  this  diftrict  is  fixed  the  permanent  feat  of  the 
general  government,  viz.  the  city  of  Wafhington. — ib. 

SOUTHFIELD,  a  townfhip  of  New-York,  Rich- 
mond county,  bounded  northerly  by  the  N.  fide  of  the 
road  leading  from  Van  Duerfon's  Ferry  to  Richmond- 
Town  and  the  Fifh-Kill  ;  eafterly  by  Hudfon's  river. 
It  contains  855  inhabitants. — ib. 

SOUTH  Georgia,  a  clufter  of  barren  iflands,  in  the 
S.  Atlantic  Ocean  to  the  eaft  of  Cape  Horn,  the  fouth- 
ern  point  of  S.  America;  in  lat.  about  54  30  fouth, 
and  long.  36  30  weft.  One  of  thefe  is  laid  to  be  be- 
tween 50  and  60  leagues  in  length. — ib. 

South  Hadley,  a  townfhip  of  Maffachufetts,  Hamp- 
fhire  county,  on  the  eaft  bank  of  Connecticut  river,  12 
miles  northerly  of  Springfield,  6  fouth-eaft  of  North- 
ampton, and  90  weft  of  Bofton.  It  was  incorporated 
in  1753,  anc^  contfiins  759  inhabitants.  The  locks  and 
canals  in  South  Hadley,  on  the  eaft  fide  of  Connecticut 
river,  made  for  the  purpofe  of  navigating  round  the 
falls  in  the  river,  were  begun  in  1 793,  and  completed 
in  1795.  The  falls  are  about  3  miles  in  length  ;  and 
fince  the  completion  of  thefe  locks  and  canals,  there  has 
been  a  confiderable  increafe  of  tranfportation  up  and 
down  the  river.  Some  mills  are  already  erected  on 
thefe  canals,  and  a  great  variety  of  water  works  may, 
and  doubtlefs  will,  foon  be  erected  here,  as  nature  and 
art  have  made  it  one  of  the  moft  advantageous  places 
for  thefe  purpofes,  in  the  United  States.  Canals  are 
alfo  opening  by  the  fame  Company,  at  Miller's  Falls, 
in  Montgomery,  about  25  miles  above  thefe,  and  on 
the  fame  fide  of  the  river. — ib. 

South  Hampton,  a  county  of  Virginia,  between 
James's  river,  and  the  State  of  N.  Carolina.  It  con- 
tains 12,864  inhabitants,  including  5,993  flives.  The 
court-houfe  is  36  miles  from  Norfolk,  25  from  Green- 
ville, and  399  from  Philadelphia. — ib. 

South  Hampton,  a  townfhip  of  New-Hampfhire, 
Rockingham  county,  on  the  fouthern  line  of  the  State, 
which  feparates  it  from  Maffachufetts  ;  16  miles  fouth- 
weft  of  Portfmouth,  and  6  north-weft  of  Newbury-Port. 
It  was  taken  from  Hampton,  and  incorporated  in 
1742  ;  and  contains  448  inhabitants. — ib. 

South  Hampton,  a  townfhip  of  Maffachufetts,  Hamp- 
fhire  county,  and  feparated  from  Eaft  Hampton  by 
Pawtucket  river.  It  was  incorporated  in  1753,  and 
contains  829  inhabitants;  about  9  miles  S.  W.  of 
Northampton,  and  109  S.  W.  by  W.  of  Bofton. — ib. 

South  Hampton,  a  townlhip  of  New-York,  Suffolk 
county,  Long  Ifland.  It  includes  Bridgehampton, 
formerly  called  Saggaboneck,  and  Mecox ;  and,  by 
means  of  Sagg  Harbour,  carries  on  a  fmall  trade.  It 
contains  3,408  inhabitants,  of  whom  431  are  electors, 
and  146  flaves.     It  is   12  miles  from  Sagg  Harbour, 
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i£  from  Suffolk  court-houfe,  and  95  eaft  of  New-York. 

— lb. 

South  Hampton,  two  townfhips  of  Pennfylvania,  the 
one  in  Buck's  county,  the  other  in  that  of  Franklin. 

— lb. 

South  Hampton,  a  townfhip  in  the  eaftern  part  of 
Nova  Scotia,  and  in  Halifax  county.  It  was  formerly 
called  Tatmagouche,  and  is  35  miles  from  Onflow. — lb. 

South  Hempftead,  a  townihip  of  New- York,  Queen's 
county,  Long  Ifland,  had  its  name  altered  in  1796  by 
the  legiflature  into  Hempftead.  The  inhabitants,  3,826 
in  number,  have  the  privilege  of  oyftering,  fiihing,  and 
clamming,  in  the  creeks,  bays,  and  harbours  of  North 
Hempftead,  and  they  in  return  have  the  fame  right  in 
South  Hempftead.  Of  the  inhabitants,  575  are  elec- 
tors, and  326  flaves. — lb. 

SOUTHHOLD,  or  Southold,  a  townfhip  of  New- 
York,  Suffolk  county,  Long  Ifland.  It  includes  Fifh- 
er's  Ifland,  Plumb  Ifland,  Robin's  Ifland,  Gull  Iflands, 
and  all  that  part  of  the  manor  of  St  George  on  the  north 
fide  of  Feaconock,  extending  weftward  to  the  eaft  line 
of  Brook  Haven.  It  contains  a  number  of  parifhes, 
and  houfes  for  public  worfhip,  and  3,219  inhabitants  ; 
of  whom  339  are  electors,  and  182  flaves.  It  was  fet- 
tled in  1640,  by  the  Rev.  John  Young  and  his  adhe- 
rents, originally  from  England,  but  laft  from  S^lem  in 
MafTachufetts. — lb. 

SOUTH  Huntington,  a  townfhip  in  Weftmoreland 
county,  Pennfylvania. — lb. 

SOUTHINGTON,  the  fouth-wefternmoft  townfhip 
of  Hartford  county,  Connecticut,  20  miles  fouth-weft 
of  Hartford,  and  22  north  of  New-PIaven. — lb. 

SOUTH  Kingston,  a  townfhip  of  Rhode-Ifland, 
Wafhington  county,  on  the  weftern  fide  of  Narraganfet 
Bay.  It  contains  4,131  inhabitants,  including  135 
flaves.— /£. 

South  Mountains,  a  part  of  the  Alleghany  Moun- 
tains, in  Pennfylvania.  Near  this  mountain,  about  14 
miles  from  the  town  of  Carlifle,  a  valuable  copper  mine 
was  difcovered  in  Sept.  1  795. — lb. 

South  Kev,  a  fmall  ifland,  one  of  the  Bahamas,  in 
the  Weft  Indies.     N.  lat.  22  21,  W.  long.  746. — lb. 

South  Sea,  now  more  ufually  diftinguifhed  by  the 
name  of  Pacific  Ocean,  was  fo  named  by  the  Spaniards, 
after  they  had  paffed  over  the  mountains  of  the  Ifthmus 
of  Darien  or  Panama,  from  north  to  fouth.  It  might 
properly  be  named  the  Weftern  Ocean,  with  regard  to 
America  in  general  ;  but  from  the  Ifthmus  it  appeared 
to  them  in  a  fouthern  direction.  In  the  beautiful  iflands 
in  this  ocean,  the  cold  of  winter  is  never  known ;  the 
trees  hardly  ever  lofe  their  leaves  through  the  conftant 
fucceffion  of  vegetation,  and  the  trees  bear  fruit  through 
the  greateft  part  of  the  year.  The  heat  is  always  alle- 
viated by  alternate  breezes,  whilft  the  inhabitants  fit 
under  the  fhadow  of  groves,  odoriferous,  and  loaded 
with  abundance.  The  fky  is  ferene  ;  the  nights  beauti- 
ful ;  and  the  fea,  ever  offering  its  inexhauftible  ftores 
of  food,  and  an  eafy  and  pieafing  conveyance. — lb. 

South  Thule,  or  Southern  Tloube,  in  the  S.  Atlantic 
Ocean,  is  the  moft  fouthern  land  which  has  at  any  time 
been  difcovered  by  navigators.  S.  lat.  59  34,  W.  long. 
27  45. — lb. 

SOUTHWICK,  a  townfhip  of  MafTachufetts,  in  the 
S.  W.  part  of  Hampfture  county,  no  miles  S.  W.  by 
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W.  of  Bofton,  and  12  S.  W.  of  Springfield'.     It  was  South  Weft 
incorporated  in  1770,  and  contains  841  inhabitants. — ib. 

SOUTH  WEST  Point,  in  Tenneffee,  is  formed  by 
the  confluence  of  Clinch  with  Tenneffee  river,  where  a 
block  houfe  is  erected. — lb. 

South  Washington,  a  town  of  N.  Carolina,  on 
the  N.  E.  branch  of  Cape  Fear  river,  which  is  naviga- 
ble thus  far  for  boats.  J  t  is  23  miles  from  Crofs  Roads 
near  Duplin  court-houfe,  and  36  from  Wilmington. 
— ib. 

SOUTOUX,  an  Indian  village  in  Louifiana,  on  the 
weft  fide  of  MiffilTippi  river,  oppofite  to  the  Nine  Mile 
Rapids,  22  miles  below  Wiefpincan  river,  and  28  above 
Riviere  a  la  Roche.     N.  lat.  41  50. — ib. 

SOWAL,  in  the  language  of  Bengal,  a  queftion  or 
requeft. 

SOW  and  PIGS,  a  number  of  large  rocks  lying  off 
the  fouth-weft  end  of  Catahunk  Ifland,  one  of  the  Eli- 
zabeth Iflands,  on  the  coaft  of  MafTachufetts. — Morse. 

SPALLANZANI  (Lazarus),  was  born  at  Scan- 
diano,  in  the  dutchy  of  Modena,  on  the  10th  of  Ja- 
nuary 1729.  He  wasfon  of  Jean  Nicholas  Spallanzani, 
an  efteemed  jurifconfult,  and  of  Lucia  Zugliani.  He 
commenced  his  ftudies  in  his  own  country,  and  at  the 
age  of  fifteen  years  went  to  Reggio  de  Modena  in  or- 
der to  continue  them.  The  Jefuits,  who  inftructed  him. 
in  the  belles  lettres,  and  the  Dominicans,  who  heard  of 
his  progrefs,  were  each  defirous  of  attaching  him  to 
them  ;  but  his  paffion  for  extending  his  knowledge  led 
him  to  Bologna,  where  his  relation  Laura  Baffi,  a  wo- 
man juftly  celebrated  for  her  genius,  her  eloquence,  and 
her  fkill  in  natural  philofophy  and  the  mathematics,  was 
one  of  the  moft  illuftrious  profeffors  of  the  Inftitute  and 
of  Italy.  Under  the  direction  of  this  enlightened  guide,. 
he  learned  to  prefer  the  ftudy  of  Nature  to  that  of  her 
commentators,  and  to  judge  of  the  value  of  the  com- 
mentary by  its  refemblance  to  the  original.  He  in- 
ftantly  availed  himfelf  of  the  wifdom  of  that  lady's 
counfels,  and  was  not  long  before  he  experienced  the 
happy  effects  of  it.  How  agreeable  it  is  to  fee  him  in 
1765  painting  his  gratitude  for  his  inftructor,  to  whom 
he  dedicated  a  Latin  differtation  at  that  time,  in  which 
he  mentions  the  applaufes  that  Laura  Baffi  received  at 
Modena,  when  fhe  entered  the  auditory  of  her  pupil, 
then  become  profeffor.  The  tafte  of  Spallanzani  for 
philofophy  was  not  exclufive  ;  he  already  thought,  like- 
all  great  men,  that  the  ftudy  of  antiquity  and  the  belles, 
lettres  was  requifite  to  give  to  ideas  that  clearnefs,  to 
expreffions  that  accuracy,  and  to  reafonings  that  con- 
nection, without  which  the  fineft  thoughts  become  bar- 
ren. He'ftudied  his  own  language  with  care,  and  per- 
fected himfelf  in  the  Latin  tongue  ;  but  above  all,  he 
attached  himfelf  to  the  Greek  and  the  French.  Ho- 
mer,  Demofthenes,  St  Bafil,  were  his  favourite  authors. 
Spallanzani  applied  himfelf  to  jurifprudence  at  the  in- 
ftance  of  a  father  whom  he  tenderly  loved  :  he  was  up- 
on the  point  of  receiving  the  degree  of  doctor  of  civil 
law,  when  Anthony  Vallifheri,  profeffor  of  natural  hi- 
ftory  at  Padua,  perfuaded  him  to  renounce  this  voca- 
tion, by  promifing  to  obtain  the  confent  of  his  father,. 
who  was  fenfibly  touched  by  his  fon's  devotion  to  his 
will,  and  who  thereby  left  him  at  liberty  to  follow  his 
own  inclinations.  From  that  moment  he  gave  himfelf 
up  with  more,  ardour  than  ever  to  the.  ftudy  of  mathe- 
matics,, 
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Spalian-    matics,  continuing  that  alfo  of  the  living  and  dead  Ian-  from  fnails,  which  he  had  already  communicated  to    Sp? 

guages.  Bonnet  in   1766,    and  which   was    difputed  for  fome      z, 

Spallanzani  was  prefer.tly  known  all  over  Italy,  and  time,  in  fpite.  of  the  repeated  confirmation  of  this  phe*  V^"'!l 

his  own  cour.try  was  the  firft  to  do  homage  to  his  ta-  nomenOn  by  HerifTant  and  Lavoifier.     He  demonltra- 

lents.     The  univerfity  of  Reggio,  in  1754,  chofe  him  ted  it  again  afterwards  in  the  Memorie  della  Societa  Ita- 

to  be  profeffur  in  logic,  metaphyfics,  and  Greek.     He  liana;  as  alfo  the  renewal  of  the  tail,  the  limbs,  and 

taught  there  for  ten  years  ;  and  during  that  period  con-  even   the  jaws,    taken  from  the   aquatic,  falamander. 

fecrated  all  the  time  he  could  fpare  from  his  lefTons  to  Thefe  facts  continue  to  aftonifh  even  a:  this  day,  when 

the  obfervation  of  Nature.     Now  and  then  an  accidental  they  are  thought  of,  notwithstanding  every  one  has  had 

difcovery  would  increafe  his  paffion  for  natural  hiftory,  the  opportunity  of  familiarifing  himielf  with  them  :  and 

which  always  augmented  by  new  fucceffes.     His  obfer-  we  hardly  know  which  we  ought  mod  to  admire,  the 

vations  upon  the  animalculae  of  infufions  fixed  the  atten-  expertnefs   of    Spallanzani   in   affording  fuch  decifive 

tion  of  Haller  and  of  Bonnet ;  the  latter  of  whom  af-  proofs,  or  his  boldnefs  in  fearching  after  them,  and  feiz- 

fifted  him  in  his  glorious  career,  and  thenceforth  dif-  ing  them.     We  have  to  regret,  that  the  project  of  his 

tinguifhed  him  as  one  of  the  learned  interpreters  of  great  undertaking  is  not  realized  ;  but  various  circum- 

Nature.  itanc.es  prevented  him  from  giving  way  to  the  folicita- 

In   1760  Spallanzani  was  called  to  the  univerfity  of  tions  of  his  friends  for  its  accomplishment.     Perhaps 

Modena  ;  and  although  his  intereft  would  have  made  he  defpaired  of  throwing  upon  every  part  of  it  all  the 

him  accept  the  advantageous  offers  of  the  univerfity  of  light  which  at  fir il  he  thought  he  might  be  able  ;  and 

Coimbra,  of  Parma,  and  of  Cefena ;  yet  his  patriotifm  found  it  prudent  to  mature  his  ideas  by  new  medita- 

and  his  attachment  to  his  family  confined  his  fervices  to  tions  :  this  may  probably  have  been  as  powerful  a  caufe 

his  own  country.     The  fame  considerations  engaged  as  that  other  calls  and  occupations,  perpetually  accumu- 

him  to  refufe  the  propofitions  made  him  by  the  acade-  lating,  fhould  not  have  allowed  him  to  purfue  it  as  he 

my  of  Peterfburg  fome  years  after.     He  remained  at  had  intended.     He  has  always  laid  Nature  open  to  full 

Modena  till  the  year   1768,  and  he  faw  raifed  by  his  view  ;  and  the  thinneft  veil  darkened  her  till  he  fucceed- 

eare  a  generation  of  men  constituting  at  this  time  the  ed  in  removing  it  altogether. 

glory  of  Italy.     Among  them  maybe  counted  Venturi,  The  phyfiology  of  Haller  that  Spallanzani  fludied, 

profeifor  of   natural  philofophy  at   Modena;    Belloni,  fixed  his  attention  upon  the  circulation  of  the  blood, 

bifhop   of   Carpi ;    Luccbef.ni,    ambaflador  of  the  late  in  which  he  difcovered  feveral  remarkable  phenomena, 

king    of    Pruffia;     and    the    poet    Angelo    Mazzo    of  He  publiftied,  in   1768,  a  fmall  tract :    Dell' Azione  del 

Parma.  Cuor'e  ne'VaJi  Sanguigni  nuovi  OJ/ervazicni,  and  he  re- 

During  his  refidence  at  Modena,  Spallanzani  pub-  printed  it  in    1773,  w'tn  three  new  difiertations,  De1 

lilhed,  in  1765,   Sagglo  di  OJJervazioni  Microfcopiche  con-  Fenomeni  della   Circolazione  ojfervata  nel'  Giro  univerfali 

cernente  il  Syjlema  di  Nccdbam  e  Biiffon.       He  therein  ife'   Vafi ;    De'  Fenomeni  della    Circolazione  Languenle ; 

eftablifhes  the  animality  of  what  had  been  called,  but  De'  Moti  del  Sangue,  independente  del  Azione  del  Cuore  e 

not    generally   aflented    to   as,    microfcopic    animalcules,  del  Puffare  delle  Arterie.     This  work,  but  little  known, 

by  the  moft  ingenious,  and  at  the  fame  time  folid,  ex-  contains  a  feries  of  obfervations  and  experiments,  of  the 

periments.     He  fent  this  work  to  Bonnet,  who  formed  mod  ingenious  and  delicate  nature,  upon  a  fubject  of 

his  opinion  of  the  author  accordingly,  and  who  lived  to  which  the  furface  only  is  known.     It  merits  the  at- 

fee  the  accomplifhment  of  the  prophecy  he  drew  from  tention  of  thofe  who  are  interefted  in  the  progrefs  of 

it.      From  that  moment  the  moft  intimate  acquaintance  phyfiology. 

was  formed  between  them,  and  it  lafted.  during  their  When  the  univerfity  of  Padua  was  re-eftablifhed  up- 

lives,  of  which  it  conftituted  the  chief  happineis.     In  on  a  larger  fcale,  the  Emprefs  Maria  Therefa  directed 

the  fame  year  Spallanzani  published  a  differtation  truly  the  Count  de  Firmian  to  invite  him  to  fill  a  chair,  as 

original:   De  Lcpidibv.s  ab  Aqua  rejilientibus .     In  that  profefTor  of  natural  hiftory ;  his  great  reputation  ren- 

work  he  proves,  by  fatisfactory  experiments,  contrary  dered  him  eligible  for  this  diftinction,  folicited  by  many 

to  the  commonly  received  opinion,  that  the  ducks  and  celebrated  men,  and  he  merited  it  by  his  fuccefs,  and 

drakes  (as  they  are  called)  are  not  produced  by  the  ela-  by  the  crowd  of  ftudents  who  thronged  to  his  lefTons. 

fticity  of  the  Water,  but  by  the  natural  effect  of  the  Only  great  men  make  excellent  matters,  becaufe  their 

change  of  direction  which  the  flone  experiences  in  its  ideas  are  the  moft  perfpicuous,  the  moft  extenfive,  and 

movement,  after  the  water  has  been  ftruck  by  it,  and  belt  connected. 

that  it  has  been  carried  over  the  bend  or  hollow  of  the  Spallanzani  united  a  vail  extent  of  knowledge  to  a 

cup  formed  by  the  concuffion.  fine  genius ;  a  method  fimple,  but  rigorous  in  its  na- 

In  1768  he  prepared  the  philofophers  for  the  furpri-  ture;  and  he  connected  what  he  knew  to  principles  firm- 
ling  difcoveries  he  was  about  to  offer  them  throughout  ly  eftabliflied.  His  ardent  love  of  truth  made  him  dif- 
his  life,  in  publifning  his  Prodromo  di  un  Opera  da  hn-  cufs,  with  the  utmoft  care,  the  theories  which  prevail- 
primerfi  fopra  le  Riproduzioni  Animali.  He  therein  lays  ed  ;  to  found  their  folidity,  and  difcover  their  weak 
down  the  plan  of  a  v/ork  which  he  was  anxious  to  get  fides.  The  great  art  which  he  had  acquired,  of  inter- 
up  on  this  important  fubject ;  but  this  fimple  profpec-  preting  Nature  by  herfelf,  diffufed  fuch  a  light  over  his 
tus  contains  more  real  knowledge  than  all  the  books  lefTons,  as  made  every  thing  perfpicuous  that  was  capable 
which  had  appeared,  becaufe  it  taught  the  method  that  of  affording  inftruction.  An  eloquence  at  once  plain 
ought  to  be  followed  in  this  dark  refearch,  and  con-  and  lively  animated  his  difcourfe ;  the  purity  and  de- 
tained many  unexpected  facts;  fuch  as  the  pre-exift-  gance  of  his  ftyle  charmed  all  who  heard  it:  in  fhort, 
ence  of  tadpoles  at  the  fecundation,  in  many  fpecies  of  it  was  known  that  he  always  occupied  himfelf  about 
toads  and  frogs ;  the  reproduction  of  the  head  cut  off  the  means  of  rendering  his  lefTons  ufeful,  which  he  pre- 
pared 
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pared  a  year  beforehand.  They  became  always  new 
and  engaging,  by  his  new  obfervations,  and  by  the  en- 
larged views  that  his  meditations  prefented  to  him. 
The  learned  perfons  who  attended  his  lectures  were 
pleafed  to  become  his  fcholars,  in  order  to  know  better 
what  they  already  knew,  and  to  learn  that  which  other- 
wife  they  would  perhaps  never  have  known. ^ 

In  arriving  at  the  univerfuy,  Spallanzani  took  the 
Contemplation  de  la  Nature  of  Bonnet  for  the  text  of  his 
lerTons :  he  filled  up  the  vacancies  in  it,  he  unfolded  the 
idea-,  and  confirmed  the  theories  by  his  experiments. 
He  believed,  with  re'afon,  that  the  book  which  infpired 
him  with  the  love  of  natural  hiftory  by  reading  it,  was 
the  moll  proper  to  give  birth  to  it  in  the  minds  of  his 

difcipies.  ,     ,  . 

He  tranflated  it  into  Italian,  and  enriched  it  with 
notes  ;  he  added  a  preface  to  it,  wheiein  he  pointed  out 
the  fubjects  of  the  vegetable  and  animal  economy,  which 
in  an  efpecial  manner  deferved  the  attention  of  his  pu- 
pils ;  and  fometimes  pointing  out  to  them  the  means 
of  fucceeding  in  their  refearches.  It  was  thus  he  at  firft 
devoted  himfelf  to  the  pleafing  employment  of  inftruc- 
tor  of  his  countrymen,  and  that  he  became  the  model 
of  thofe  who  were  defirous  of  inftructing  ufefully.  He 
publifhed  the  firft  volume  of  his  translation  in  1769, 
and  the  fecond  in  1770. 

The  connection  of  Spallanzani  with  Bonnet  had  an 
influence  upon  his  genius,  which  bent  to  the  fevere  me- 
thod of  the  philoibpher  of  Geneva.  He  prided  him- 
felf  in  being-  his  pupil,  and  he  unceafingly  meditated 
upon  his  admirable  writings ;  and  thus  it  was  that  he 
became  defirous  of  feeking  in  Nature  for  the  proofs  of 
Bonnet's  opinion  upon  the  generation  of  organized  bo- 
dies, and  that  this  charming  fubjecf  fixed  his  attention 
for  a  long  time. 

He  publifhed,  in  1776,  the  two  firft  volumes  of  his 
Opufcoli  di  Fifica  Animate  e  Vegetable:  they  are  the 
explanation  of  a  part  of  the  microfcopic  obfervations 
which  had  already  appeared. 

If  the  art  to  obferve  be  the  moft  difficult,  it  is  ne- 
verthelefs  the  moft  neceffary  of  all  the  arts ;  but  it  fup- 
poles  every  quality,  every  talent:  and  further,  though 
each  believes  himfelf  more  or  lefs  couiummate  therein, 
j'et  it  is  obvious,  that  only  great  men  have  exercifed  it 
in  a  diftinguifned  manner.  Genius  alone  fixes  the  ob- 
jects worthy  of  regard  ;  that  alone  directs  the  fenfes  to 
the  obfcurities  which  it  is  neceffary  to  diffipate  ;  it 
watches  over  them  to  prevent  error  ;  it  animates  them 
to  follow  by  the  fcent,  as  it  were,  that  which  they  have 
but  a  diftant  view  of:  it  takes  off  the  veil  which  covers 
what  we  are  looking  after;  it  fupports  the  patience 
which  waits  the  moment  for  gratifying  the  fight  in  the 
midft  of  obftacies  multiplying  one  upon  another :  in 
fhort,  it  is  genius  that  concentrates  the  attention  upon 
an  object,  which  communicates  that  energy  to  him  for 
imagining,  that  fagacity  for  discovering:,  that  prompt- 
nefs  for  perceiving,  without  which  we  fee  only  one  fide 
of  truth,  when  we  do  not  happen  to  let  it  efcape  alto- 
gether. But  this  is  not  all ;  tor  after  Nature  has  been 
read  with  precifion,  it  is  neceffary  to  interpret  her  with 
fidelity  ;  to  analyfe  by  the  thought  the  phenomena  ana- 
tomifed  by  the  fenfes;  to  ccniider  of  the  fpecies  by 
obferving  the  individual,  and  to  anticipate  the  general 
propofitions  by  confidering  the  unconnected  facts.  Here 
prudence  and  circumfpecticn  will  not  always  fecure  us 


againft  error,  if  an  ardent  love  for  the  truth  does  not    Spalhn- 
affay  obfervations  and  their  confequences  in  its  crucible, 
and  thereby  reduce  every  thing  to  fcoria  which  is  not 
truth. 

Such  was  Spallanzani  in  all  his  refearches ;  fuch  we 
fee  him  in  all  his  writings.  Occupied  by  the  great  phe- 
nomenon of  generation,  he  examined  the  opinion  of 
Needham  to  demon  ft  rate  its  want  of  foundation.  The 
latter,  not  fatisfied  with  the  microfcopic  obfervations  of 
Spallanzani,  which  weakened  the  imagined  vegetative 
force  to  put  the  matter  in  motion,  challenged  the  pro- 
feffor  of  Reggio  to  a  reperufal  of  what  he  had  written  ; 
but  he  proved  to  the  other,  that  we  in  common  prac- 
tice always  fee  that  which  has  been  well  obfcrved,  but 
that  we  never  again  fee  that  which  we  have. been  con- 
tented with  imagining  <zvefaiv. 

Spallanzani  has  received  much  praife  for  the  polite- 
nefs  with  which  he  carried  on  this  coniroverfy,  and  for 
the  fevere  logic  with  which  he  demonftrates  to  Need- 
ham  the  caufes  of  his  error ;  and  proves,  that  the  ani- 
malcule of  infufions  are  produced  by  germs  ;  that  there 
are  fome  of  them  which  defy,  like  certain  eggs  and 
feeds,  the  moft  exceffive  cold,  as  well  as  the  heat  of 
boiling  water.  On  this  occafion,  he  treats  on  the  in- 
fluence of  cold  upon  animals,  and  proves  that  the  le- 
thargic numbnefs  of  fome,  during  winter,  does  not  de- 
pend upon  the  impreffion  the  blood  may  receive  from 
it;  finceafrog,  deprived  of  his  blood,  becomes  lethar- 
gic when  he  is  reduced  to  the  fame  cold  ftate  by  an 
immerfion  in  ice,  and  fwims  as  before  when  reftored  to 
warmth.  In  the  fame  manner  he  fhews  that  odours, 
various  liquors,  the  vacuum,  act  upon  animalcule  as  up- 
on other  animals;  that  they  are  oviparous,  viviparous, 
and  hermaphrodite.  Thus,  in  running  over  thefe  dif- 
tant regions  of  Nature  with  this  illuftrious  traveller,  We 
are  always  meeting  with  new  facts,  profound  remarks, 
precious  details  and  fome  curious  anecdotes;  in  fhorr, 
an  univerfal  hiftory  of  thofe  beings  which  are  the  molt 
numerous  of  the  globe,  although  their  exiftence  is 
fcarcely  fufpected,  and  whofe  organization  is  in  many 
refpects  different  from  that  of  known  animals. 

The  fecond  volume  of  this  work  is  a  new  voyage 
into  the  moft  unknown  parts  :  a  fublime  pencil  had 
already  painted  it,  but  the  picture  was  not  done  after 
Natuie.  Spallanzani  here  gives  a  hiftory  of  the  fper- 
matic  animalcule,  which  the  eloquent  hiftorian  above, 
alluded  to  always  confounds  with  the  animalcule  of  in- 
tufions.  We  cannot  but  admire  the  modeft  diffidence 
of  this  new  demonftrator,  ftrupgling  againft  his  own 
opinion  and  the  authority  of  Buffon  ;  and  he  appears, 
to  admit,  with  repugnance,  the  refults  of  his  multi- 
plied, and  in  a  thoufand  ways  varied,  obfervations, 
which  expofe  the  feeblenefs  of  the  fyllem  of  organic 
molecule. 

Spallanzani  afterwards  defcribes  the  volvox  and  the 
flow-moving  animalcule  (rotifere  and  tardigrade),  thofe 
coloffufes  of  the  microfcopic  world,  fo  fingular  by  their 
figure  and  organization,  but  more  fingular  ft  ill  by  their 
faculty  of  renaming  life,  after  a  total  fufpence  of  all  the 
apparent  acts  cf  it  during  many  years. 

We  will  not  here  fpeak  of  the  experiments  of  Spal- 
lanzani on  the  death  of  animals  in  clofe  veileis,  becaufe 
he  took  up  the  fubject  again,  and  enlarged  and  exem- 
plified it  by  the  new  lights  of  chemiftry  ;  but  this  col- 
lection he  concludes  with  another  on  the  hiftory  of  ve- 
getable. 
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getable  mould  growing  on  the  furface  of  liquors  and 
moift  fubftances,  the  feeds  of  which  he  fhews  to  float  in 
the  air ;  and  he  remarks  that  thefe  microfcopic  cham- 
pignons or  mufhroons  diftinguifh  themfelves  from  other 
plants  by  their  tendency  to  grow  in  all  directions, 
without  conforming  to  the  almoft  univerfal  law  of  per- 
pendicularity of  ftalk  to  the  ground.  • 

Spallanzani  was  placed  at  the  head  of  the  univerfity's 
cabinet  of  natural  hiftory,  but  he  was  little  more  than 


his  experiments,  it  is  neceffary  that  he  fhould  well  di- 
ftinguifh the  confequences,  fometimes  erroneous,  which 
may  be  drawn  from  thofe  of  obfervation,  which  never 
deceive  when  they  are  immediate.  Spallanzani,  in  this 
work,  is  truly  a  fine  fpectacle  ;  fcrupuloufly  analyfmg 
the  facts  in  order  to  difcover  their  caufes  with  certain- 
ty ;  inventing  happy  refources  for  furmounting  the  ob- 
ftacles  which  renew  themfelves  ;  comparing  Nature  with 
his  experiments,  to  judge  of  them  ;  catching  hold  in 
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titular  depofitary  of  atreafure  which  no  longer  exifted.  his  obfervations  of  every  thing  that  is  effential  in  them  ; 

He  laid  the  foundations,  however,  for  its  renewal,  and  meafuring  their  folidity  by  the  augmentation  or  dimi- 

by  bis  care  it  is  become  one  of  the  moft  precious  and  nution  of  fuppofed  caufes  ;  drawing  the  beft-founded 

ufeful.     He  enriched  it  through  his  repeated  travels  by  conclufions,  and  rejecting  the  moft  plaufiblehypothefes ; 

land  and  fea,  in  Europe,  in  Alia,  aero fs  the  Apennines,  modeftly  expofing  the  errors  of  thofe  who  have  gone 


the  Alps,  the  Krapacks,  at  the  bottom  of  mines,  on  the 
top  of  volcanoes,  at  the  mouth  of  craters :  fupported 
by  his  ardent  paftion  in  the  midft  of  perils,  he  preferved 
the  fang  frold  of  the  philofopher  to  contemplate  thefe 


before  him,  and  employing  analogy  with  that  wifecir- 
cumfpection  which  infpires  confidence  in  an  inftrument 
at  once  fo  dangerous  and  fo  ufeful.  But  let  it  be 
known,  Spallanzani  had  a  capacity  in  particular  for  dif- 


wonders,  and  the  piercing  eye  of  an  obferver  to'ftudy  covering  the  truth,  while  the  greater  part  of  obferva- 

them.     It  is  thus  that  he  always  diftinguifhed  the  pro-  tors  fcarcely  ever  attain  it ;  and  then,  after  having  de- 

per  objects  for  improving  fcience  by  favouring  inftruc-  fcribed  around  them  a  circuitous  trace,  he  runs  upon  it 

tion ;  it  is  thus  that  he  filled  this  depofitary  with  trea-  by  a  ftraight  line,  and  poffefles  himfelf  of  it  fo  as  that 

fures,  that  all  the  gold  in  the  world  could  not  have  ob-  it  cannot  efcape  him. 


tained,  becaufe  gold  never  fupplies  the  genius  and  the 
difcernment  of  the  enlightened  naluralift. 

In  1779  Spallanzani  ran  over  Switzerland  and  the 
Grifons  ;  he  then  went  to  Geneva,  where  he  fpent  a 
month  with  his  friends,  who  admired  him  the  more  in 


This  work  put  John  Hunter  out  of  humour ;  and 
he  publifhed,  in  1785,  Some  Obfervations  upon  DigeJIion, 
wherein  he  threw  out  iome  bitter  farcafms  againft  Spal- 
lanzani ;  who  took  ample  revenge  by  publifhing  this 
work  in  Italian,   and   addreffing  to    Caldani,  in  1788, 


his  converfations  after  having  admired  him  in  his  writ-  Una  Lettera  Apologetica   in  Rifpojla  alle  Offervazione  del 

ings.     He  then   returned  to  Pavia,  and  publifhed,  in  Signor   Giovanni  Hunter.     He   expofes,  with   modera- 

1780,  two  new  volumes  of  his  DiJferta%ione  di  Fijica  tion,  but  with  an  irrefiftible  logic,  the  overfights  of  the 

Animale  e  Vegetab'ile.     He  therein  reveals  the  fecrets  of  Englifh  phyfiologift,  and  points  out  his  errors  in  a  man- 

the  interpretation  of  two  very  obfeure  phenomena,  con-  ner  which  left  him  no  hope  of  a  reply, 

cerning  the  vegetable  and  animal  economy.  The  fecond  volume  treats  of  the  generation  of  ani- 

Some  experiments  made  by  Spallanzani  upon  digef-  mals  and  plants.     Spallanzani  proves,  by  experiments 

tion,  for  his  leffons,  engaged   him   to  ftudy  this  dark  as  fatisfactoiy  as  they  are  furprifing,   the  pre-exiftence 

operation:  he  repeated   Reaumur's   experiments  upon  of  germs  to  fecundation  ;  he  fhews  the  exiftence  of  tad- 

the  gallinaceous  birds  ;  and  he  obferved  that  the  tritu-  poles  in  the  females  of  five  different  fpecies  of  frogs,  in 


ration,  which  is  in  this  cafe  an  aid  to  digeftion,  could 
not,  however,  be  a  very  powerful  means.  Hefaw  that 
the  gizzard  of  thofe  birds  which  pulverife  the  ftones  of 
fruit  to  pieces,  as  if  done  with  needles  or  other  fharp- 
pointed  inftruments,  did  not  digeft  the  powder  fo 
formed  :  that  it  was  neceffary  it  fhould  undergo  anew 
operation  in  the  ftomach,  before  it  could  become  fit 
chyle  for  affording  the  elements  of  the  blood  and  other 
humours.  He  eftablifhed  the  point,  that  the  digeftion 
was  performed  in  the  ftomach  of  numerous  animals  by 
the  powerful  action  of  a  juice  which  diiTolves  the  ali- 
ments ;  and  to  render  his  demonftration  the  more  con- 
vincing, he  had  the  courage  to  makefeveral  experiments 
on  himfelf  which  might  have  proved  fatal,  and  had  the 
addrefs  to  complete  his  proofs  by  artificial  digeftions, 
made  in  glaffes  upon  the  table,  by  mixing  the  chewed 
aliments  with  the  gaftric  juice  of  animals,  which  he 
knew  how  to  extract  from  their  ftomachs.  But  this 
book,  fo  original  by  the  multitude  of  experiments  and 
curious  obfervations  which  it  contains,  is  ftill  more  wor- 
thy of  attention  by  the  philofophic  fpirit  which  detect- 
ed it. 


toads,  and  in  falamanders,  before  their  fecundation  :  he 
recounts  the  fuccefs  of  fome  artificial  fecundations  up- 
on the  tadpoles  of  thofe  five  fpecies,  and  even  upon  a 
quadruped.  He  in  the  fame  manner  fhews  the  feed  in 
the  flowers,  before  the  emillion  of  their  farina  ;  and  by 
a  fubtle  anatomy  of  which  one  can  hardly  form  an  idea, 
he  exhibits  to  the  eye  in  the  flower  of  the  fpartium  jun- 
ceum,  the  filiqua,  its  feeds,  with  their  lobes,  and  the 
embryo  plant ;  he  purfues  them  in  their  expanfion  be- 
fore and  after  fecundation,  and  leaves  not  a  doubt  but 
that  the  feeds  and  the  pericarpia  exifted  long  before  the 
bloffbming  of  the  buds,  and  confequently  a  long  time 
before  they  could  have  been  fecundated.  He  has  re- 
peated thefe  obfervations  upon  various  fpecies  of  plants 
with  the  fame  refults ;  in  fhort,  he  has  railed  the  indi- 
viduals of  plants  with  female  flowers  which  have  borne 
fecundated  feeds,  although  they  were  out  of  the  reach 
even  of  fufpicion  of  a  communication  with  the  farina 
of  the  male  flowers.  Such  is  the  feries  of  furprifing 
phenomena  Spallanzani  adds  to  the  hiftory  of  Nature. 

According  to  cuftom,  he  availed  himfelf  of  the  aca- 
demical vacation  of  1781,  to  make  a  journey,  the  ob- 


This  fubject  is  one  of  the  moft  difficult  in  phyfiolo-  ject  of  which  was  to  add  to  the  cabinet  of  Pavia.  He 
gy :  the  obferver  is  always  compelled  to  act  and  to  fet  out  in  the  month  of  July  for  Marfeilles,  where  he 
look  with  darknefs  around  him  ;  he  is  obliged  to  ma-  commenced  a  new  hiftory  of  the  fea,  which  had  pre- 
nage  the  animal  with  care,  to  avoid  the  derangement  of  fented  him  with  a  crowd  of  novel  and  curious  facts  up- 
his  operations  ;  and  when  he  has  laborioufly  completed    on  numerous  genera  of  the  inhabitants  of  the  ocean. 

He 
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He  went  likewife  to  Finale,  to  Genoa,  to  Mafia,  and 
to  Carrara,  to  obferve  the  quarries  of  marble  fo  famous 
with  the  ftatuaries  ;  he  returned  to  Spezzia,  and  thence 
brought  to  Pavia  animmenfe  harveft  of  fifhes,  cruftace- 
ous  and  teftaceous,  which  he  depofked  in  that  cabinet 
of  which  his  voyages  and  travels  had  rendered  him  fo 
worthy  to  be  the  guardian.  He  vifited,  in  the  fame 
view,  and  with  the  fame  fuccefs,  rhe  coafts  of  Iftria  in 
1782;  the  Apennine  Mountains  in  1783,  where  he 
noticed  the  terrible  hurricanes,  and  the  furprifing  va- 
pours which  rendered  that  year  fo  famous  in  meteoro- 
logy. The  cabinet  of  Pavia  thus  every  year  faw  its 
riches  increafe ;  and  in  the  fame  proportion  it  became 
the  object  of  ftrangers  admiration  ;  but  every  one  ad- 
mired ftill  more  the  immenfe  labour  of  Spallanzani,  who 
had  collected  every  part  of  it. 

The  Emperor  Jofeph  knew  this  when  he  came  into 
Lombardy  :  he  defired  to  have  a  converfation  with  Spal- 
lanzani ;  and  his  majefty  exprefied  his  approbation  by 
prefenting  him  with  his  medal  in  gold. 

The  univerfity  of  Padua  offered  to  Spallanzani,  in 
1785,  the  chair  of  natural  hiftory,  which  the  death  of 
Anthony  Vallifneri  had  left  vacant,  promising  him  more 
confiderable  advantages  than  thofe  which  he  enjoyed  at 
Pavia  ;  but  the  archduke  doubled  his  penfion,  and  al- 
lowedbtm  to  accompany  toConftantinople  theChevalier 
Zuliani,  who  had juft  been  nominated  ambafiador  from 
the  Republic  of  Venice. 

He  left  this  city  the  21ft  of  Auguft  ;  and  during  his 
voyage  made  feveral  obfervations  upon  the  marine  pro- 
ductions he  met  with  in  thofe  climates,  as  well  as  upon 
the  meteorological  events  of  every  day,  among  which 
he  had  the  advantage  of  beholding  a  fpecies  of  water- 
fpout.  He  touched  at  feveral  iflands  in  the  Archipe- 
lago, which  he  examined,  and  went  afhore  at  Troy  to 
vifit  the  places  fung  by  the  poet  whom  he  preferred  to 
all  others ;  and  in  treading  upon  that  ground  fo  ancient- 
ly famous,  he  made  fome  geological  obfervations  truly 
original.  One  may  judge  before  hand  of  the  intereft 
we  fhall  feel  in  reading  the  Voyage  of  Spallanzani,  by 
fome  memoirs  which  have  appeared  in  the  Memorie 
del/a  Societa  Italiana  upon  the  water-fpouts  at  fea,  the 
ftroke  of  the  torpedo,  divers  marine  productions,  and 
the  ifland  of  Cytherea,  where  he  difcovered  a  mountain 
compofed  of  various  fpecies  of  foffils.  Spallanzani  ar- 
rived at  Conftantinople  the  nth  of  October,  and  re- 
mained there  eleven  months :  he  mufthave  been  great- 
ly out  of  his  element  in  that  country  of  ignorance  and 
fuperftition,  if  he  had  not  had  Nature  to  ftudy,  and 
Zuliani  to  hear  him.  The  phyfical  and  moral  pheno- 
mena of  this  country,  quite  new  to  him,  fixed  his  at- 
tention ;  he  ftrayed  over  the  borders  of  the  two  feas, 
and  climbed  up  the  neighbouring  hills  ;  he  vifited 
the  ifland  of  Chalki,  where  he  made  known  to  the 
Turks  a  mine  of  copper,  the  exigence  of  which  they 
never  fo  much  as  fufpected.  He  went  to  the  Prjncipi 
ifland,  a  few  miles  diftant  from  Conftantinople,  where 
he  difcovered  an  iron  mine  equally  unthought  of  by 
the  Turks.  He  returned  to  Europe  loaded  withfpoils 
from  the  Eaft,  compofed  of  the  creatures  of  the  three 
kingdoms,  peculiar  to  thofe  regions  :  after  having  been 
ufeful  to  the  Orientals,  who  were  incapable  of  appre- 
ciating his. merit,  or  rather  of  imagining  he  could  have 
any,  he  fet  out  on  his  return  for  Italy  the  16th  of  Au- 
guft, 1786. 
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A  voyage  by  fea  was  in  every  refpect  the  mod  fafc 
and  the  moft  commodious  ;  but  Spallanzani  confidered 
the  dangers  and  the  inconveniencies  of  the  road  as  no- 
thing when  employed  in  any  beneficial  purfuit ;  he 
braved  all  the  perils  of  thofe  defert  regions,  where  there 
is  no  police,  no  fecurity.  When  he  arrived  at  Bucha- 
reft,  he  was  retained  there  during  nine  days  by  the  ce- 
lebrated and  unhappy  Mauroceni,  hofpodar  of  Wal- 
lachia.  This  prince,  the  friend  of  fcience,  received  him 
with  diftinction,  prefented  him  with  many  of  the  rari- 
ties of  his  country,  furnifhed  him  with  horfes  for  tra- 
velling, and  alfo  gave  him  an  efcort  of  thirty  troopers 
throughout  the  whole  extent  of  his  dominions.  Spal- 
lanzani paffed  by  Hermanftadt  in  Tranfylvania,  and  ar- 
rived at  Vienna  the  7th  of  December,  after  having 
viewed  the  numerous  mines  of  Tranfylvania,  of  Hun- 
gary, and  of  Germany,  which  lay  in  the  neighbourhood 
of  his  route.  Spallanzani  remained  five  days  in  this 
capital  of  Auftria ;  he  had  two  very  long  audiences 
with  the  Emperor  Jofeph  II. ;  was  well  received  by 
the  higheft  nobility  in  that  metropolis,  and  vifited  by 
the  men  of  letters.  At  length  arrived  at  Pavia  ;  the 
ftudentscame  to  meet  him  out  of  the  gates  of  the  city, 
and  accompanied  him  home,  manifesting  their  joy  all 
the  way  by  repeated  fhouts.  Their  great  defire  to  hear 
him,  drew  him  almoft  immediately  to  the  auditory, 
where  they  forced  him  to  afcend  the  chair  from  which 
he  had  been  accuftomed  to  deliver  his  lectures  to  them, 
Spallanzani,  affected  by  this  fcene,  teftified  with  elo- 
quence his  gratitude  and  attachment ; — friendly  wifhes, 
cries  of  joy,  clapping  of  hands,  recommenced  with  more 
force,  and  he  was  obliged  to  requeft  them  to  defift,  and 
allow  him  to  take  in  his  houfe  that  repofe  which  was 
moreneceffary  than  ever.  He  had  in  the  courfe  of  this 
year  above  500  ftudents. 

Spallanzani  had  acquired  glory  enough  to  merit  the 
attacks  of  envy  :  but  his  difcoveries  were  too  new,  too 
original,  too  folid  to  be  difputed  ;  envy  itfelf  was  there- 
fore forced  to  admire  him  :  but  that  unworthy  paffion, 
being  tired  out  by  the  increafmg  reputation  of  that 
great  man*  watched  the  moment  to  prove  that  it  had 
not  forgotten  him.  Envy  and  malignity  then  called  in 
queftion  his  uprightnefs  in  the  adminiftration  of  the  ca- 
binet of  Pavia;  the  whole  of  which  was  the  fruit  of  his 
own  labours  :  but  the  darts  aimed  at  his  honour  only 
made  it  fhine  with  new  luftre.  The  integrity  of  Spal- 
lanzani appeared  even  more  pure  after  the  juridical  exa- 
mination cf  the  tribunals.  But  let  us  ftop  here  ;  Spal- 
lanzani had  the  fortitude  to  forget  this  event  which  had 
torn  his  heart  to  pieces  ;  the  greater  part  of  his  enemies 
acknowledged  their  miftake,  abjured  their  hatred,  and 
did  not  defpair  of  regaining  his  friendfhip. 

The  cabinet  of  Pavia  was  always  the  object  of  Spal- 
lanzani's  thoughts;  amidft  the  numerous  rarities  which 
he  had  placed  there,  he  only  faw  thofe  that  were  want- 
ing. Struck  with  its  deficiency  in  volcanic  matters, 
which  had  neither  feries  nor  order,  and  confequently 
excited  little  intereft,  being  a  mute  article  with  refpect 
to  inftruction  (although  Italy  was  the  theatre  where 
the  fires  of  volcanoes  had  for  fo  many  ages  exercifed 
their  defolating  powers), 'he  took  the  refolntion,  with 
which  his  talents,  his  courage,  and  his  zeal,  infpired 
him.  He  was  defirous  to  inftruct  his  pupils,  his  na- 
tion, himfelf,  concerning  the  phenomena  fo  ftriking, 
and  yet  fo  little  known,  and  to  collect  the  documents 
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Spallan-  of  their  hiftory  in  the  places  where  they  have  always 
m-  been  the  terror  of  thofe  who  furrounded  them,  and 
where  they  have  been  ufelefsly  the  fubject  of  the  ob- 
fervations  of  the  philofopher.  He  therefore  prepared 
himfelf  for  this  great  enterprife  by  deep  ftudies.  He 
let  out  for  Naples,  in  the  fummer  of  1788,  and  afcend- 
ed  mount  Vefuvius ;  he  locked  attentively  into  its  cra- 
ter, examined  and  made  notes  in  his  books,  and  em- 
barked for  the  Lipari  iflands.  He  difltcted,  as  it  were, 
the  uninhabited  volcanoes,  with  the  exactnefs  of  a  na- 
turalift  anatomifing  a  butterfly,  and  the  intrepidity  of 
a  warrior  defying  the  mod  imminent  dangers-  It  was 
then  that  he  had  the  boldnefs  to  walk  over  that  ful- 
phurous  cruit,  cleft  with  chinks,  trembling,  frnoking, 
burning,  and  fometimes  treacheroufly  covering  the 
hearth  of  the  volcano.  He  pafTed  into  Sicily,  where 
he  climbed  up  to  Etna,  and  coafted  its  immenfe  crater. 
His  curiofity  not  being  exhaufted,  he  would  collect 
;around  him,  and  have  in  his  mind,  all  the  Angular  phe- 
nomena that  Sicily  contained  ;  he  examined  the  ftones 
and  the  mountains,  and  difcovered  many  new  marine 
animals  ;  he  approached  Scylla  and  Charybdis,  and  in 
a  boat  croMed  the  frothy  billows  of  thole  deadly  rocks, 
celebrated  for  fo  many  ftiipwrecks,  and  fo  often  fung 
by  the  poets;  but  in  the  very  midft  of  their  frightful 
waves,  he  difcovered  the  caufe  of  their  fury  (See  Scyl- 
la, Suppl.)  It  was  thus  that,  at  the  age  of  60,  he 
picked  up  thofe  numberlefs  anecdotes  which  fill  his 
voyages  in  the  two  Sicilies ;  and  that  he  compared  the 
defcription  which  Homer,  Pindar,  Virgil,  Diodorus 
Siculus,  and  Strabo,  have  given  of  thefe  ever  famous 
places,  with  that  which  he  made  himfelf.  In  this  man- 
ner he  fhewed  the  connection  of  ancient  literature  with 
natural  hiftory. 

We  find  in  the  voyages  of  Spallanzani  a  new  volca- 
nology.  He  therein  teaches  the  way  to  meafure  the  in- 
tenfity  cf  the  fire  of  volcanoes,  to  glance  at  the  caufes, 
to  touch  almoft,  in  the  analyfis  which  he  makes  of  the 
lava,  that  particular  gas  which,  refembling  a  powerful 
lever,  tears  from  the  bowels  of  the  earth,  and  raifes  up 
to  the  top  of  Etna,  thofe  torrents  of  ftone  in  fufion 
which  it  difgorges ;  to  furvey  the  nature  of  thofe  pu- 
mice-ftones,  which  he  has  fince  explained  m  his  artifi- 
cial pumice-ftone?.  He  concludes  this  charming  work 
with  fome  interefting  inquiries  into  the  nature  of  fwal- 
lows,  their  mild  difpofitions,  rapid  flight ;  fuggefting 
that  an  advantage  might  be  drawn  from  them  in  the  way 
of  aerial  poft  ;  their  migrations  determined  by  the  tem- 
perature of  the  air,  and  the  birth  of  infects  it  occafions : 
in  fhort,  he  difcufles  the  famous  problem  of  their  re- 
maining benumbed  during  winter  ;  and  proves,  that  ar- 
tificial cold,  much  greater  than  that  ever  naturally  felt 
in  our  climates,  dees  not  render  thefe  birds  lethargic. 
He  next  fpeaks  of  a  fpecies  of  owl,  hitherto  very  ill 
defcribed  ;  and,  laftly,  of  eels  and  their  generation, 
which  is  a  problem  ft  ill  in  fome  meafure  to  be  folved  ; 
but  he  carries  it  on  by  his  inquiries  to  that  ftep  which 
alone  remains  to  be  made  for  obtaining  a  complete  fo- 
lution  ;  or  to  get  over  it  eafily  by  a  fmall  number  of 
obfervations  in  thefe  times  and  places  pointed  out,  but 
which  the  academical  occupations  of  Spallanzani  forced 
him  to  give  up  to  others. 

Spallanzani  followed  the  progrefs  of  the  French  che- 
miftry  with  much  fatisfaction,  nor  was  he  long  before 
he  adopted  k;  it  was  calculated  for  a  juft  conception 


like  his,  delighting  to  give  an  account  of  -every  pheno- 
menon he  obferved.  The  folidity  of  principles  in  this 
new  doctrine,  the  precifion  in  its  way  of  proceeding, 
the  elegance  of  its  interpretation,  the  generality  of  its 
confequences,  prefently  replaced  in  his  mind  the  hefita- 
tions  and  the  obicurities  of  the  ancient  chemiftry ;  and 
his  heart  anticipated  with  pleafure  the  triumphs  that  it 
was  about  to  obtain. 

In  1 79 1,  Spallanzani  publifhed  a  letter  addrefTed  to 
Profeifor  Fortis,  upon  the  Pennet  Hydrofcope.  He 
there  relates  the  experiments  which  he  had  directed  to 
be  made  for  afcertaining  the  degree  of  confidence  which 
might  be  allowed  to  the  Angular  talents  of  this  man ;  but 
he  ingenuoufly  confefTes,  that  he  is  not  decided  upon 
the  reality  of  the  phenomenon 

Spallanzani  has  often  difcovered  that  which  might 
have  been  deemed  impoffible.  In  1795  he  made  a  dif- 
covery  of  this  nature,  which  he  publiihed  in  his  Letiere 
fopra  il  fofpetto  d'un  nuovo  fenfo  net  PlplfireHi.  We  there- 
in learn  that  the  bats,  if  blinded,  act  in  every  refpect 
with  the  fame  precifion  as  thofe  which  have  their  eyes ; 
that  they  in  the  fame  manner  avoid  the  moft  trifling  ob- 
ftacles,  and  that  they  know  where  to  fix  themfelves  on 
ceafing  their  flight.  Thefe  extraordinary  experiments 
were  confirmed  by  feveral  natural  philofophers,  and 
gave  occafion  to  fufpect  a  new  fenfe  in  thefe  birds,  be- 
caufe  Spallanzani  thought  he  had  evinced  by  the  way 
of  exclufion,  that  the  other  fenfes  could  not'fupply 
the  deficiency  of  that  fight  which  he  had  deprived 
them  of;  but  the  anatomical  details  of  Profefior  Jurir.e, 
upon  the  organ  of  hearing  in  this  fingular  bird,  made 
him  incline  afterwards  towards  the  idea,  that  the  fenfe 
of  hearing  might  in  this  cafe  fupply  that  of  fight,  as  in 
all  thofe  where  the  bats  are  in  the  dark. 

Spallanzani  concluded  his  literary  career  for  the 
public,  by  a  letter  addrefTed  to  the  celebrated  Giobert ; 
Sopra  la  piante  ch'iufe  »<?'  vafi  dentro  1'aqua  e  I'aria,  ef- 
pojle  a  /'  immediata  lume  folare  e  a  lombra.  It  is  a  mis- 
fortune for  this  part  of  the  fcience,  that  his  death  has 
deprived  us  of  the  difcoveries  he  was  about  to  make  in  it. 

Thefe  numerous  works,  printed  and  applauded,  did 
not  however  contain  all  the  fcries  of  Spallanzani's  la- 
bours. Pie  had  been  occupied  a  confiderable  time  upon 
the  phenomena  of  refpiration  ;  their  refemblances  and 
differences  in  a  great  number  of  fpecies  of  animals ;  and 
he  was  bufily  employed  in  reducing  to  order  his  re- 
fearches  upon  this  fubject,  which  will  aftoniih  by  the 
multitude  of  unforefeen  and  unexpected  facts.  He  has 
left  a  precious  collection  of  experiments  and  new  ob- 
fervations upon  animal  reproductions,  upon  fponges, 
the  nature  of  which  he  determines,  and  upon  a  thou- 
fand  interefting  phenomena  which  he  knew  how  to 
draw  out  of  obfeurity.  He  had  almoft  finifhed  his 
voyage  to  Constantinople,  and  had  amafTed  confiderable 
materials  for  a  Hiftory  of  the  Sea,  when  an  end  was 
put  to  his  life  and  his  labours. 

On  the  4th  of  February  1799,  ne  was  feized  with  a 
retention  of  urine,  the  fame  night  was  unquiet,  and  in 
the  morning  he  loft  all  powers  of  reafon,  which  he 
never  recovered  but  during  very  fhort  intervals.  His 
intimate  friends,  Tourdes,  a  French  phyfician,  and  the 
celebrated  ProfeiTor  Scarpa,  did  every  thing  which 
could  be  expected  from  genius,  experience,  and  friend- 
fhip,  to  fave  him  ;  but  he  died  the  17th,  after  having 
edified  thofe  around  him  by  his  piety.    This  lamentable 
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tan  Ids,  event  overwhelmed  all  his  family  in  forrow,  occafioned  Spanish    Creek,  is  at  the  head  of  St  Mary's  river    Span;ftl> 

'        the  tears  to  flow  from  all  his  friends,  filled  his  difciples  in  Florida — ib.                                                                           II 

fyf1    with  a  deep  afflidion,  and  excited  the  regret  of  a  na-  Spanish  Main,  that  part  of  the  coaft  of  America,  ^^^ 

^  ^/  tion  proud  of  having  given  him  birth.  which   extends  from   the  Mofquito  fhore,    along   the 

The  reader  cannot  but  have  perceived  in  this  fketch  northern  coaft  of  Darien,  Carthagena,  and  Venezuela, 

the  ftrain  of  panegyric,  rather  than  the  calm  narrative  to  the  Leeward  lfles — ib. 

of  impartial  biography.     It  is,   in  fact,   an  abridged  Spanish  River,  a  river  and  fettlement  in  Cape  Bre- 

tranflation  of  an  eloge  by  a  citizen  philofopher  of  Ge-  ton  Ifland,  and  the  prefent  feat  of  government. — ib, 

neva,  who  has  adopted  the  calendar,  and  probably  the  SPANISHTO  WN,  or  St  Jago  de  la  Vega,  in  the 

principles  of  republican  France.    Some  abatement  there-  county  of  Middlefex,  is  the  capital  of  the  ifland  of  Ja- 

fore  will  naturally  be  made  by  every  Briton  of  the  maica.     It  is  fituated  on  the  banks  of  the  river  Cobre, 

praifes  beftowed  upon  the  piety  of  Spallanzani ;  but  about  6  miles  from  the  fea,  and  contains  about  5  or 

after  proper  allowance  of  this  kind,  truth  will  proclaim  600  houfes,  and   about   5,000  inhabitants,   including 

him  a  very  great  man.     Accordingly,  France,  Ger-  free  people  of  colour.     It  is  the  refidence  of  the  gover- 

many,  England,  all  were  eager  to  avail  themfelves  of  nor  or  commander  in  chief,  who  is  accommodated  with 

his  works  by  means  of  tranflations.     He  was  admitted  a  magnificent  palace.     Here  the  legiflature  fits,  and 

into  the  academies  and  learned  focieties  of  London,  the  court  of  chancery  and  the  fupreme  judicial  courts 

Stockholm,    Gottingen,    Holland,    Lyons,    Bologna,  are  held. — z'^. 

Turin,  Padua,  Mantua,  and  Geneva.     He  was  a  cor-  SPARHAWK's   Point,  on   the  northern  fhore  of 

refpondent  of  the  academy  of  fciences  of  Paris  and  of  Pifcataqua  river,  abreaft  of  which  fhips  can  anchor  in 

Montpelier  :  and  received  from  the  great  Frederic  him-  9  fathoms. — ib. 

felf  the  diploma  of  member  of  the  academy  of  Berlin.  SPARTA,  a  port-town  of  New-Jerfey,  Suffex  coun- 

SPANIARDS  Bay,  on  the  eafl  coaft  of  Cape  Bre-  ty,   117  miles  from  Philadelphia — ib. 

ton  Ifland,  is   round   the  point  of  the  fouth   entrance  SPA  RTANBURGH,  a  county  of  Pinckney  diftrict, 

into  Port  Dauphin,  to  the  fouthward  of  which  is  Cape  formerly  in  that  of  Ninety-Six,  S.  Carolina,  containing 

Charbon.     Its  mouth  is  narrow,  but  it  is  wider  within  8,800  inhabitants,  of  whom  7,907  are  whites,  and  866 

till  it  branches  into  two  arms,  both  of  which  are  navi-  flaves.     It  fends  two  reprefentatives,  and  one  fenator, 

gable  3  leagues,  and  afford  fecure  haibouring.     N.  lat.  to  the  State  legiflature.     The  court-houfe  is  30  miles 

46  20,  W.  long.  58  29. — Morse.  from   Pinckney,  35  from   Greenville,  and   746  from 

SPANISH  AMERICA  contains  immenfe  provin-  Philadelphia.— #. 

ces,  moft  of  which  are  very  fertile.    1 .  In  North-America,  SPEAR,   Cape,  on  the   E.    fide   of  Newfoundland 

Louifiana,    California,    Old    Mexico   or   New   Spain,  Ifland,  is  about  3  or  4  miles  S.  E.  by  S.  from  St  John's. 

New  Mexico,  both  the  Floridas.     2.  In  the  Weji-lndies,  The  extreme  breadth  of  the  ifland   extends  from  this 

the  ifland  of  Cuba,  Porto  Rico,  Trinidad,  Margaretta,  Cape  to  Anguille,  on  the  W.  fide.     N.  lat.  47  32,  W. 

Tortuga,  &c.    3.  In  South-America,  Terra  Firma,  Peru,  long.  52  15. — ib. 

Chili,    Tucuman,  Paraguay,    and   Patagonia.     Thefe  SPECIES,    in    algebra,    are  the   letters,    fymbols, 

extenfive  countries,  are   defcribed  under  their  proper  marks,  or  characters,  which  reprefent  the  quantities  in 

heads.     All  the  exports  of  Spain,  moft  articles  of  which  any  operation  or  equation. 

no  other  European  country  can  fupply,  are  eftimated  Species,  in  optics,  the  image  painted  on  the  retina 

at  only  80,000,000  livres,  or  3,333,3331.  fterl.     The  by  the  rays  of  light  reflected  from  the  feveral  points  of 

moft  important  trade  of  Spain  is   that  which  it  carries  the  furface  of  an  object,  received  in  by  the  pupil,  and 

on  with  its  American  provinces.     The   chief  imports  collected  in  their  paifage  through  the  cryftalline,  &c. 

from  thefe  extenfive  countries  confift  of  gold,  filver,  pre-  SPECTACLES    (See  Encycl.)    art    certainly   the 

cious  ftones,  pearls,  cotton,  cocoa,  cochineal,  red-wood,  moft  valuable  of  all  optical  inftruments,  though  there  is 

fkins,  rice,    medicinal  herbs    and  barks,    as   faffafras,  not  the  fame  fcience  and  mechanical  ingenuity  difplay- 

Peruvian  bark,  &c.  Vanilla,  Vicunna  wool,  fugar  and  ed  in  the  making  of  them  as  in  the  conftruction  of  mi- 
tobacco.     In  1784,  the  total  amount  of  the  value  of    crofcopes  and  telefcopes.     A  man,  efpecially  if  accuf- 

Spanifh  goods  exported  to  America,  was  195,000,000  tomed  to  fpendhis  time  among  books,  would  be  much 

reales   de   vellon  ;  foreign   commodities,  238,000,000  to  be  pitied,  when  his  fight  begins  to  fail,  could  he  not, 

r.  d.  v.     The  imports  from  America  were  valued  at  in  a  great  meafure,  reftore  it  by  the  aid  of  fpectacles ; 

900,000,000  r.  d.  v.   in  gold,    filver,    and   precious  but  there  are  fome  men  whofe  fight  cannot  be  aided  by 

ftones;  and  upwards  of  300,000,000  in  goods.      In  the  the  ufe  either  of  convex  or  concave  gl  a  ffes.     The  fol- 

Gazeta  de  Madrid,  1787,   (Feb.  20)  it  was  ftated,  that  lowing  method  adopted  by  one  of  thofe  to  aid  his  fight 

the  experts  to  America  (the  Indies)  from  the  following  is  certainly  worthy  of  notice  : 

12    harbours,    Cadiz,   Corunna,    Malaga,   Seville,  St  When  about  fixty  years  of  age,  this  man  had  almoft 

Lucar,    Santander,    Canarias,    Alicante,     Barcelona,  entirely  loft  his  fight,  feeing  nothing  but  a  kind  of  thick 

Tortofa,  Gipon,  St  Sebaftian,  amounted,  in  1785,  to  mift,  with  little  black  fpecks  which  appeared  to  float  in 

767,249,787  r.  d.  v.  the   duties  paid  on   thefe  exports  the  air.      He  knew  not  any  of  his  friends,  he  could  not 

amounted  to  28,543,702  r.  d.  v.     The  imports,  both  even  diflinguifh  a  man  from  a  woman,  nor  could  he 
in  goods  and  money,  from  America  and  the  W.  India    walk  in  the  ftreets  without  being  led.     Glaffes  were 

iflands,  amounted  in  the  fame  year  to    1,266,071,067  of  no  ufe  to  him;   the  beft  print,   feen  through  the 

r.  d.  v.  and  the  duties  to  65,472,195  r.  d.  v.     The  beft  fpectacles,   feemed   to  him  like  a  daubed  paper, 

profits  of  the  merchants  from  the  whole  American  trade  Wearied  with  this  melancholy  ftate,  he  thou°ht  of  the 

was  valued  at  5,000,000  dollars. — ib.  following  expedient. 
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He  procured  fome  fpedtacles  with  very  large  rings ;    and  it  did  the  fame  to  me. 


P    E 


I  then  called  the  landlord 
and,  taking  out  the  glaftes,  fubftituted  in  each  circle  a  of  the  Broken  ;  and  having  both  taken  the  fame  pofi- 
conic  tube  of  black  Spanifh  copper.  Looking  through  tion  which  I  had  taken  alone,  we  looked  towards  the 
the  large  end  of  the  cone  he  could  read  the  fmalleft  Achtermannfhohe,  but  law  nothing.  We  had  not, 
print  placed  at  its  other  extremity.  Thefe  tubes  were  however,  flood  long,  when  two  fuch  coloffal  figures 
of  different  lengths,  and  the  openings  at  the  end  were  were  formed  over  the  above  eminence,  which  repeated 
alfo  of  different  fizes ;  the  fmaller  the  aperture  the  bet-  our  compliments  by  bending  their  bodies  as  we  did  • 
ter  could  he  diftinguilh  the  fmalleft  letters ;  the  larger  after  which  they  vaniflied.  We  retained  our  pofnion  • 
the  aperture  the  more  words  or  lines  it  commanded ;  and  kept  our  eyes  fixed  on  the  fame  fpot,  and  in  a  little  the 
confequently  the  lefs  occafion  was  there  for  moving  the  two  figures  again  flood  before  us,  and  were  joined  by  a 
head  and  the  hand  in  reading.  Sometimes  he  ufed  one  third.  Every  movement  that  we  made  by  bending  our 
eye,  fometimes  the  other,  alternately  relieving  each,  for  bodies  thefe  figures  imitated — but  with  this  difference, 
the  rays  of  the  two  eyes  could  not  unite  upon  the  fame  that  the  phenomenon  was  fometimes  weak  and  faint, 
object  when  thus  feparated  by  two  opaque  tubes.  The  fometimes  flrong  and  well  defined.  Having  thus  had 
thinner  thefe  tubes,  the  lefs  troublefome  are  they,  an  opportunity  of  difcovering  the  whole  fecret  of  this 
They  rauft  be  totally  blackened  within  fo  as  to  prevent  phenomenon,  I  can  give  the  following  information  to 
all  ihining,  and  they  lhould  be  made  to  lengthen  or  fuch  of  my  readers  as  may  be  defirous  of  feeing  it  them- 
contract,  and  enlarge  orfeducethe  aperture  at  pleafure.  felves.  When  the  rifing  fun,  and  according  to  analogy 
When  he  placed  convex  glaffes  in  thefe  tubes,  the  (  the  cafe  will  be  the  fame  at  the  fetting  fun,  throws  his 
letters  indeed  appeared  larger,  but  not  fo  clear  and  di-  rays  over  the  Broken  upon  the  body  of  a  man  flandin? 
ftinct  as  through  the  empty  tube:  he  alfo  found  the  oppofite  to  fine  light  clouds  floating  around  or  hover- 
tubes  more  convenient  when  not  fixed  in  the  fpectacle  ing  pafl  him,  he  needs  only  fix  his  eyes  ftedfaftly  upon 
rings;  for  when  they  hung  loofely  they  could  be  railed  them,  and,  in  all  probability,  he  will  fee  the  Angular 
or  lowered  with  the  hand,  and  one  or  both  might  be  fpectacle  of  his  own  fhadow  extending  to  the  length  of 
ufed  as  occafion  required.  It  is  almoft  needlefs  to  add,  five  or  fix  hundred  feet,  at  the  diftance  of  about  two 
that  the  material  of  the  tubes  is  of  no  importance,  and  miles  before  him." 

that  they  may  be  made  of  iron  or  tin  as  well  as  of  cop-  If  our  memory  does  not  deceive  us,  there  is  in  one 

per,  provided  the  infides  of  them  be  fufficiently  blacken-  of  the  volumes  of  the    Manchefter    Travfattlom   an    zcr 

ed.     See  La  Nouvelle  Bigarure  for  February  1754,  or  count  of  a  fimilar  phenomenon  obferved  by  Dr  Ferrier» 

Monthly  Magazine  for  April  1799.  on  a  hill  fomewhere  in  England. 

SPECTRE  of  the  Broken,  a  curious  phenomenon  SPECULUM  for  reflecting  telefcopes.  Under  this 
cbferved  on  the  fummit  of  the  Broken,  one  of  the  Harz  title  (Encycl.)  we  have  given  the  compofition  of  the 
mountains  in  Hanover.  We  have  the  following  ac-  mixt  metal  of  which  it  has  been  found  by  experience 
count  of  it  by  M.  Haue.  "  After  having  been  here  that  the  belt  fpeculums  are  made  ;  we  have  likewife 
(fays  he)  for  the  thirtieth  time,  and  having  procured  given,  under  the  fame  title,  fome  directions  for  calling 
information  refpecting  the  abovementioned  atmofpheric  fpeculums :  but  owing  to  a  circumftance  in  which  the 
phenomenon,  I  was  at  length,  on  the  23d  of  May  public  can  take  no  intereft,  we  neglected  to  give  direc- 
1797,  fo  fortunate  as  to  have  the  pleafure  of  feeing  it ;  tions  for  grinding  and  polilhing  them,  and  omitted  fome 
and  perhaps  my  defcription  may  afford  fatisfaction  to  other  circumftances,  which,  though  not  fo  important 
others  who  vifit  the  Broken  through  curiofity.  The  as  thefe,  are  certainly  worthy  of  notice.  Thefe  omiffions 
fun  rofe  about  four  o'clock,  and,  the  atmofphere  being  it  is  the  object  of  this  article  to  fupply. 
quite  ferene  towards  the  eaft,  his  rays  could  pafs  with-  When  the  metal  is  taken  out  of  the  flalks  (See  n°  3, 
out  any  obflruction  over  the  Heinrichfhbhe.  In  the  of  the  article  referred  to),  which  it  fhould  be  as  foon  as 
fouth-weft,  however,  towards  Achtermannfhohe,  a  brilk  it  has  become  folid,  and  while  it  is  yet  red-hot,  care 
well  wind  carried  before  it  thin  tranfparent  vapours,  muft  be  taken  to  keep  the  face  downwards  to  prevent 
which  were  not  yet  condenfed  into  thick  heavy  clouds,  it  from  finking.  Holding  it  in  that  pofnion  by  the 
"  About  a  qua:  ter  part  four  I  went  towards  the  inn,  git,  force  out  the  fand  from  the  hole  in  the  middle  of 
and  looked  round  to  fee  whether  the  atmofphere  would  the  mirror  with  a  piece  of  wood  or  iron,  and  place  the 
permit  me  to  have  a  free  profpect  to  the  fouth  weft  ;  fpeculum  in  an  iron  pot,  with  a  large  quantity  of  hot 
when  I  obferved,  at  a  very  great  diftance  towards  Ach-  aihes  or  fmall  coals,  fo  as  to  bury  the  fpeculum  in  them 
termannfhbhe,  a  human  figure  of  a  monftrous  fize.  A  a  fufficient  depth.  If  the  fand  is  not  forced  out  of  the 
violent  guft  of  wind  having  almoft  carried  away  my  hole  inTihe  manner  above  directed,  the  metal,  by  fink- 
hat,  I  clapped  my  hand  to  it  by  moving  my  arm  to-  ing  as  it  cools,  will  embrace  the  fand  in  the  middle  of 
wards  my  head,  and  the  coloffal  figure  did  the  fame.  the  fpeculum  fo  tight,  as  to  caufe  it  to  crack  before  it 
"  The  pleafure  which  I  felt  on  this  difcovery  can  becomes  entirely  cold.  And  if  the  metal  is  not  taken 
hardly  be  defcribed ;  for  I  had  already  walked  many  a  out  of  the  fand,  and  put  in  a  pot  with  hot  allies  or 
weary  ftep  in  the  hopes  of  feeing  this  fhadowy  image,  coals  to  anneal  it,  the  moifture  from  the  fand  will  al- 
without  being  able  to  gratify  my  curiofity.  I  imme-  ways  break  the  metal.  Let  the  fpeculum  remain  in 
diately  made  another  movement  by  bending  my  body,  the  alhes  till  the  whole  is  become  quite  cold.  The  git 
and  the  coloflal  figure  before  me  repeated  it.  I  was  may  be  eafily  taken  off  by  marking  it  round  with  a 
defirous  of  doing  the  fame  thing  once  more — but  my  common  fine  half  round  file,  and  giving  it  then  a  gentle 
colofTus  had  vanilhed.  I  remained  in  the  fame  pofition,  blow.  Themetal  is  then  to  be  rough  ground  and  figured, 
waiting  to  fee  whether  it  would  return  :  and  in  a  few  It  may  be  proper,  however,  before  we  proceed  to 
minutes  it  again  made  its  appearance  on  the  Achter-  defcribe  that  procefs,  to  give  an  account  of  another 
xnannfiiohe.     I  paid  my  refpects  to  it  a  fecond  time,  compofition  for  the  fpeculum  of  a  reflecting  telefcope, 

which 
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which  has  been  employed  with  great  fuccefs,  by  Rochon 
'  director  of  the  marine  obfervatory  at  Breft.  Of  this 
compofition  the  principal  ingredient  is  platinum ;  which, 
in  grains,  muft  be  purified  in  a  ftrong  fire  by  means  of 
nitre  and  the  fait  of  glafs,  or  that  flux  which  in  .the 
Engliih  glafs-houfes  is  called  by  the  workmen  fandifer. 
To  the  platinum,  when  purified,  add  the  eighth  part 
of  the  metal  employed  in  the  compofition  of  common 
fpecula  :  for  tin  without  red  copper  would  not  produce 
a  good  effect.  This  mixture  is  then  to  be  expofed  to 
the  mod  violent,  heat,  which  muft  be  ftill  excited  by 
the  oxygen  gas  that  difengages  itfelf  from  nitre  when 
thrown  into  the  fire.  One  melting  would  be  infuffi- 
cient:  five  or  fix  are  requifite  to  bring  the  mixture  to 
perfection.  It  is  neceffiry  that  the  metal  fhould  be  in 
a  ftate  of  complete  fufion  at  the  moment  when  it  is 
poured  into  the  mould.  By  this  procefs  I  have  been 
enabled  (fays  our  author)  to  conftrucl  a  telefcope  with 
platinum,  which  magnifies  the  diameters  of  objects  five 
hundred  times,  with  a  degree  of  clearnefs  and  diftinct- 
jnefs  requifite  for  the  niceli.  obfervations.  The  large  fpe- 
culum  of  platinum  weighs  fourteen  pounds :  it  is  eight 
inches  in  diameter,  and  its  focus  is  fix  feet.  Though 
the  high  price  of  platinum  will,  in  all  probability,  for 
ever  prevent  it  from  coming  into  general  ufe  for  the 
fpeculums  of  telefcopes,  we  thought  it  proper  to  notice 
this  difcovery,  and  fhall  now  proceed  to  the  grinding  of 
the  fpeculum. 

For  the  accomplifhing  of  this  object,  a  very  compli- 
cated procefs  is  recommended  in  Smith's  Optics,  and 
one  not  much  more  fimple  by  Mr  Mudge  in  the  67th 
volume  of  the  Phllofoph'ical  TranfadAons  ;  but  accord- 
ing to  Mr  Edwards,  whofe  fpeculums  are  confeffedly 
the  beft,  neither  of  thefe  is  neceffary.  Befides  a  com- 
mon grindftone,  all  the  tools  that  he  made  ufe  of  are 
a  rough  grinder,  which  ferves  alfo  as  a  polifher,  and  a 
bed  of  hones.  When  the  fpeculum  was  cold,  he  ground 
its  furface  bright  on  a  common  grindftone,  previoufly 
brought  to  the  form  of  the  gage  ;  and  then  took  it  to 
the  rough  grinder. 

This  tool  is  compofed  of  a  mixture  of  lead  and  tin, 
or  of  pewter,  and  is  made  of  an  elliptical  form,  of  fuch 
dimenlions,  that  the  fhorteft  diameter  of  the  ellipfe  is 
equal  to  the  diameter  of  the  mirror  or  fpeculum,  and 
the  longeft  diameter  is  to  the  fhorteft  in  the  proportion 
of  ten  to  nine.  This  rough  grinder  maybe  fixed  upon 
a  block  of  wood,  in  order  to  raife  it  higher  from  the 
bench  ;  and  as  the  metal  is  ground  upon  it  with  fine 
emery,  Mr  Mudge,  with  whom,  in  this  particular,  Mr 
Edwards  agrees,  directs  a  hole  or  pit  to  be  made  in 
the  middle  of  it  as  a  lodgement  for  the  emery,  and  deep 
grooves  to  be  cut  out  acrofs  its  furface  with  a  oraver 
for  the  fame  purpofe.  By  means  of  a  handle,  fixed  on 
the  back  of  the  metal  with  foft  cement,  the  fpeculum 
can  be  whirled  round  upon  this  grinder  fo  rapidly,  that 
a  common  labourer  has  been  known  to  give  a  piece  of 
metal,  four  inches  in  diameter,  fo  good  a  face  and  figure 
as  to  fit  it  for  the  hones  in  the  fpace  of  two  hours. 
The  emery,  however  fine,  will  break  up  the  metal  very 
much  ;  but  that  is  remedied  by  the  fubfequent  proceffes 
of  honing  and  polifhing. 

When  the  metal  is  brought  to  a  true  figure,  it  muft 
be  taken  to  a  convex  tool,  formed  of  fome  ftones  from 
a  place  called  Edgedon  in  Shropfhire,  fituated  between 
Ludlow  and  Bifhop's  Caftle.  The  common  blue  hones, 


ufed  by  many  opticians  for  this  purpofe,  will  fcarcely  Specukim. 
touch  the  metal  of  Mr  Edwards's  fpeculums  ;  but  where  ' 
they  muft  be  employed  for  want  of  the  others,  as  little 
water  fhould  be  ufed  as  poflible  when  the  metal  is  put 
upon  them  ;  becaufe  it  is  found  by  experience  that  they 
cut  better  when  but  barely  wet,  than  when  drenched 
with,  water.  The  ftones,  however,  from  Edgedon  are 
greatly  preferable  ;  for  they  cut  the  metal  more  eafily, 
and  having  a  very  fine  grain,  they  bring  it  to  a  fmooth 
face.  Thefe  ftones  are  directed  by  Mr  Mudge  to  be 
cemented  in  fmall  pieces  upon  a  thick  round  piece  of 
marble,  or  of  metal  made  of  tin  and  lead  like  the  former 
compofition,  in  fuch  a  manner,  that  the  lines  between 
the  ftones  may  run  ftraight  from  one  fide  to  the  other  ; 
fo  that  placing  the  teeth  of  a  very  fine  faw  in  each  of 
thefe  divifions,  they  may  be  cleared  from  one  end  to 
the  other  of  the  cement  which  rifes  between  the  ftones. 
As  foon  as  the  hones  are  cemented  down,  this  tool 
muft  be  fixed  in  the  lathe,  and  turned  as  exactly  true- 
to  the  gage  as  poffible.  It  fhould  be  of  a  circular  fi- 
gure, and  but  very  little  larger  than  the  metal  intended' 
to  be  figured  upon  it.  If  it  be  made  confiderably 
larger,  it  will  grind  the  metal  into  a  larger  fphere  and  a 
bad  figure  ;  and  if  it  be  made  exactly  of  the  fame  fize,. 
it  will  work  the  metal  indeed  into  a  figure  truly  fph'e- 
rical,  but  will  be  apt  to  fhorten  its  focus,  unlefs  the 
metal  and  tool  be  worked  alternately  upwards.  ,  On 
thefe  accounts,  Mr  Edwards  recommends  it  to  be  made 
about  one  twentieth  part  longer  in  diameter  than  the 
fpeculum,  becaufe  he  has  found  that  it  does  not  then 
alter  its  focus ;  and  he  earneftly  diffuades  the  ufe  of" 
much  water  on  the  hone  pavement  at  the  time  of  ufing 
it,  otherwife,  he  fays,  that  the  metal  in  different  parts, 
of  it  will  be  of  different  degrees  of  brightnefs. 

When  the  metal  is  brought  to  a  very  fine  face  and: 
figure  by  the  bed  of  ftones,  it  is  ready  to  receive  a  po- 
lilh,  which  is  given  to  it  by  the  elliptical  rough  grinder 
covered  with  pitch.  With  refpect  to  the  confiftency 
of  this  pitch,  Mr  Mudge  and  Mr  Edwards  give  very 
different  directions.  Whilft  the  former  fays  that  it 
fhould  be  neither  too  hard  nor  too  foft,  the  latter  af- 
firms that  the  harder  the  pitch  is,  the  betrgr  figure  it 
will  give  to  the  metal.  Pitch  may  be  eafily  made  of  a 
fufficient  hardnefs  by  adding  a  proper  quantity  of  rofin  ;. 
and  when  it  is  hardened  in  this  way,  it  is  not  fo  brittle 
as  pitch  alone,  which  is  hardened  by  boiling.  Mr  Ed- 
wards adv;fes  to  make  the  mixture  juft  fo  hard  as  to 
receive,  when  cold,  an  irnpreflion  from  a  moderate  pref- 
fure  of  the  nail  of  one's  finger.  When  the  elliptical 
tool  is  to  be  covered  with  this  mixture,  it  muft  be  made 
pretty  warm,  and  in  that  ftate  have  the  mixture  poured 
upon  it  when  beginning  to  cool  in  the  crucible.  Our 
author  recommends  this  coating  to  be  made  everywhere 
of  about  the  thicknefs  of  half-a-crown  ;  and  to  give  it: 
the  proper  form,  it  muft,  when  fomewhat  cool,  be 
preffed  upon  the  face  of  the  mirror,  which  has  firft  been, 
dipped  in  cold  water,  or  covered  over  with  very  fine- 
writing  paper.  If  it  be  not  found  to  have  taken  the 
exact  figure  from  the  firft  preffure,  the  furface  of  the- 
pitch  muft  be  gently  warmed,  and  the  operation  repeat- 
ed as  before.  All'  the  fuperfiuous  pitch  is  now  to  be" 
taken  away  from  the  edge  of  the  polifher  with  a  pen- 
knife, and  a  hole  to  be  made  in  the  middle,  accurately 
round,  with  a  conical  piece  of  wood.  This  hole  fhould: 
go  quite  through  the  tool,,  and  fhould  be  made  of  the. 

fame,- 
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Speculum,  fame  fize,  or  fomewhat  lefs  than  the  hole  in  the  middle 
of  the  fpeculum.  Mr  Edwards  fays,  that  he  has  al- 
ways found  that  fmall  mirrors,  though  without  any 
hole  in  the  middle,  polifli  much  better,  and  take  a  more 
correct  figure,  for  the  polifher's  having  a  hole  in  the 
middle  of  it. 

The  polifher  being  thus  formed,  it  muft  be  very 
gently  warmed  at  the  fire,  and  divided  into  feveral 
fquares  by  the  edge  of  a  knife.  Thefe,  by  receiving  the 
fmall  portion  of  metal  that  works  off  in  polifhing,  will 
caufe  the  figure  of  the  fpeculum  to  be  more  correct 
than  if  no  fuch  fquares  had  been  made.  Mr  Mudge 
directs  the  polifher  to  be  ftrewed  over  with  very  fine 
putty  ;  but  Mr  Edwards  prefers  Colcothar.  of  vitriol. 
(See  that  article,  Encycl.)  Putty  (fays  he)  gives  me- 
tals a  white  luftre,  or,  as  workmen  call  it,  a  filver  hue  ; 
but  good  colcothar  of  vitriol  will  poliih  with  a  very  fine 
and  high  black  luftre,  fo  as  to  give  the  metal  finifhed 
with  it  the  completion  of  polifhed  fteel.  To  know  if 
the  colcothar  of  vitriol  is  good,  put  fome  of  it  into 
your  mouth,  and  if  you  find  it  diffolves  away  it  is  good,; 
but  if  you  find  it  hard,  and  crunch  between  your  teeth, 
then  it  is  bad,  and  not  well  burned.  Good  colcothar 
of  vitriol  is  of  a  deep  red,  or  of  a  deep  purple  colour, 
and  is  foft  and  oily  when  rubbed  between  the  fingers  ; 
bad  colcothar  of  vitriol  is  of  a  light  red  colour,  and 
feels  harfh  and  gritty.  The  colcothar  of  vitriol  fhould 
be  levigated  between  two  furfaces  of  polifhed  fteel,  and 
wrought  with  a  little  water ;  when  it  is  worked  dry, 
you  may  add  a  little  more  water,  to  carry  it  lower  down 
to  what  degree  you  pleafe.  When  the  colcothar  of 
vitriol  has  been  wrought  dry  three  or  four  times,  it  will 
acquire  a  black  colour,  and  will  be  low  enough,  or  fuf- 
ficiently  fine,  to  give  an  exquifite  luftre.  This  levi- 
gated colcothar  of  vitriol  muft  be  put  into  a  fmall  phial, 
and  kept  with  fome  water  upon  it.  When  it  is  to  be 
ufed,  every  part  of  the  pitch-polither  muft  be  firft  brufh- 
ed  over  with  a  fine  camel's  hair  brufh,  which  has  been 
dipped  in  pure  water,  and  rubbed  gently  over  a  piece 
of  dry  clean  foap.  The  wafhed  colcothar  of  vitriol  is 
then  to  be  put  upon  the  polifher  ;  and  Mr  Edwards  di- 
rects a  large  quantity  of  it  to  be  put  on  at  once,  fo  as 
to  faturate  the  pitch,  and  form  a  fine  coating.  If  a 
fecond  or  third  application  of  this  powder  be  found  ne- 
ceffary,  it  muft  be  ufed  very  fparingly,  or  the  polifh 
will  be  deftroyed  which  has  been  already  attained. 
When  the  metal  is  nearly  polifhed,  there  will  always 
appear  fome  black  mud  upon  its  furface,  as  well  as  up- 
on the  tool.  Part  of  this  muft  be  wiped  away  with 
fome  very  foft  vvaih  leather  ;  but  if  the  whole  of  it  be 
taken  away,  the  polifhing  will  not  be  fo  well  completed. 

With  refpect  to  the  parabolic  jigure  to  be  given  to 
the  mirror,  Mr  Edwards  allures  us,  that  a  very  little 
experience  in  thefe  matters  will  enable  any  one  to  give 
it  with  certainty,  by  polifhing  the  fpeculum  in  the  com- 
mon manner,  only  with  crols  ftrokes  in  every  dire&ion, 
upon  an  elliptical  tool  of  the  proper  dimenfions. 

SPEIGHT's-TOWN,  on  the  W.  fhore  of  the  ifland 
of  Barbadoes,  towards  the  N.  part ;  formerly  much 
reforted  to  by  Chips  from  Briftol,  and  from  thence  call- 
ed Little  Briftol ;  but  moft  of  the  trade  is  now  remov- 
ed to  Bridgetown.  It  is  in  St  Peter's  parifh,  having 
Sandy  Fort,  and  Margaret's  Fcrt,  about  a  mile  S.  and 
Haywood's  Fort  on  the  N.  at  half  the  diftance.  N. 
lat.  109,  W.  long.  59  21. — Morse. 


SPENCER,  a  flourishing  townfhip  in  Worcefter 
county,  Maffachufetts,  taken  from  Leicefter,  and  in- 
corporated in  1753,  and  contains  1332  inhabitants,  and 
lies  11  miles  fouth-weftward  of  Worcefter,  on  the  poft- 
road  to  Springfield,  and  58  S.  W.  of  Bofton. — ib. 

SPESUTIE,  a  fmall  ifland  at  the  head  of  Chefapeak 
Bay. — ib. 

SPINDLE,  in  geometry,  a  folid  body  generated 
by  the  revolution  of  fome  curve  line  about  its  bafe  or 
double  ordinate :  in  oppofition  to  a  conoid,  which  is 
generated  by  the  rotation  of  the  curve  about  its  axis  or 
abfeifs,  perpendicular  to  its  ordinate.  The  fpindle  is 
denominated  circular,  elliptic,  hyperbolic,  or  parabolic, 
&c.  according  to  the  figure  of  its  generating  curve. 

Spindle,  in  mechanics,  fometimes  denotes  the  axis  of 
a  wheel,  or  roller,  Sec.  and  its  ends  are  the  pivots. 

SPINNING  machine.  The  ancient  Greeks  were 
not,  like  the  modern  philofophers,  unwilling  to  ac- 
knowledge their  obligations  to  Providence  for  all  the 
comforts  and  enjoyments  of  life,  nor  felt  pride  in 
deriving  every  thing  from  their  own  talents.  They 
were  even  diipofed  to  think  that  thofe  very  talents  were 
infpired.  Their  firft  inftru&ors,  the  poets,  gave  to  A- 
pollo  the  honour  of  that  power  of  invention  and  ima- 
gination by  which  they  inftructed  and  charmed  their 
admiring  hearers.  The  prophetefs  dictated  her  oracles, 
the  poet  fung  his  enraptured  ftrain  only  when  infpired. 
The  happy  thought  of  twining  a  thread,  and  working 
it  into  a  blanket,  when  viewed  by  that  ingenious  and 
acutely  fenfible  people  in  all  its  importance,  as  the  pro- 
tector of  the  human  race  from  the  feverity  of  the  wea- 
ther, feemed  a  prefent  from  heaven,  as  the  infpiration  of 
a  divinity  ;  and  the  diftaffand  the  loom  were  Minerva's 
firft  title  to  a  feat  among  the  great  gods  on  Olympus. 

We  are  much  inclined  to  be  of  the  fame  opinion. 
When  we  obferve,  that  in  all  the  countries  which  have 
been  difcovered  by  the  navigators  of  the  three  laft  cen- 
turies, the  diftaffand  fpindle,  and  the  needle,  have  been 
found,  we  own  ourfelves  much  difpofed  to  think  that 
they  are  the  refuits  of  inftinct.  Our  inftincts  are  not 
all  iimple  and  blind,  like  that  which  directs  the  new- 
born animal  to  the  breaft  of  its  mother  without  know- 
ing why.  We  have  inftincts  of  intellect  as  well  as  of 
appetite;  and  the  logic  of  common  converfation  is  an 
example  of  many  fuch.  We  doubt  not  but  that  the 
noble-minded  inhabitants  of  Pelew  would  have  wor- 
fhipped  as  a  divinity"  an  Englilh  maiden  with  her  fpin- 
ning  wheel  and  fly.  Surely  he  who  fhould  carry  them 
this  homely  but  ingenious  machine,  and  a  potter's  wheel, 
would  do  them  more  fervice  than  if  he  taught  them  all 
the  fcience  of  a  Newton,  with  all  the  philofophy  of  the 
1 8th  century  into  the  bargain.  We  do  not  know,  ex- 
cept perhaps  the  (team  engine,  any  mechanical  inven- 
tion that  has  made  fuch  amazing  addition  to  the  acti- 
vity and  induftry  and  opulence  of  this  highly  favoured 
ifland,  as  the  invention  of  Mr  Arkwright  for  fpinning 
by  water,  where  dead  matter  is  made  to  perform  all 
that  the  niceft  finger  can  do  when  directed  by  the  never- 
ceafing  attention  of  the  intelligent  eye.  Minerva  has 
the  undifputed  honours  of  the  diftaff  and  fpindle.  We 
know  not  to  what  benefactor  we  owe  the  fly-wheel. 
Mr  Arkwright  has  the  honour  of  combining  them 
both,  and  infpiring  them  with  his  own  fpirit ;  for  we 
may  truly  fay  of  the  contrivance  which  pervades  the 
wonderful  machinery  of  a  cotton  mill, 
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Totofqne  infufa  per  artus 
Mem  agitat  molem  et  magno  fe  corpore  mifcet. 

To  give  an  intelligible  and  accurate  defcription  of  a 
cotton  mill  would  be  abundant  employment  for  a  vo- 
lume. Our  limits  admit  of  nothing  like  this  ;  but  as 
we  are  certain  that  many  of  our  readers  have  viewed  a 
cotton  mill  with  wonder,  but  not  with  intelligence,  nor 
with  leifure  to  trace  the  Heps  by  which  the  wool  from 
the  bag  ultimately  affumes  the  form  of  a  very  fine 
thread.  Bewildered  by  fuch  a  complication  of  machi- 
nery, all  in  rapid  motion,  very  few,  we  imagine,  are  able 
to  recollect  with  diflinctnefs  and  intelligence  the  effen- 
tial  part  of  the  procefs  by  which  the  form  of  the  cotton 
is  fo  wonderfully  changed.  Such  readers  will  not  think 
a  page  or  two  mifemployed,  if  they  are  thereby  able  to 
underftand  this  particular,  to  which  all  the  reft  of  the 
procefs  is  fubfervient. 

We  pafs  over  the  operation  of  carding,  by  which  all 
the  clots  and  inequalities  of  the  cotton  wool  are  remov- 
ed, and  the  whole  is  reduced  to  an  uniform  thin  fleece, 
about  20  inches  broad.  This  is  gradually  detached 
from  the  finilhing  card,  and,,  if  allowed  to  hang  down 
from  it,  would  pile  up  on  the  floor  as  long  as  the  mill 
continues  to  work  ;  but  it  is  guided  off  from  the  card, 
very  tenderly,  in  a  horizontal  direction,  by  laying  its 
detached  end  over  a  roller,  which  is  flowly  turned  round 
by  the  machine.  Another  roller  lies  above  the  fleece, 
preffing  it  down  by  its  weight.  By  this  preffure,  a 
gentle  hold  is  taken  of  the  fleece,  and  therefore  the 
flow  motion  of  the  rollers  draws  it  gently  from  the  card 
at  the  fame  rate  as  it  is  dilengaged  by  the  comb ;  but  be- 
tween the  card  and  the  rollers  a  fet  of  fmooth  pins  are 
placed  in  two  rows,  leading  from  the  card  to  the  rol- 
lers, and  gradually  approaching  each  other  as  we  ap- 
proach the  rollers.  By  thefe  pins  the  broad  fleece  is 
hemmed  in  on  both  fides,  and  gradually  contracted  to 
a  thick  roll ;  and  in  this  ftate  paffes' between  the  rollers, 
and  is  comprefTed  into  a  pretty  firm  flat  riband,  about 
two  inches  broad,  which  falls  off  from  the  rollers,  and 
piles  up  in  deep  tinplate  cans  fet  below  to  receive  it. 

It  is  upon  this  ftripe  or  riband  of  cotton  wool  that 
the  operation  of  fpinning  begins.  The  general  effect 
of  the  fpinning  procefs  is  to  draw  out  this  maffive  roll, 
and  to  twift  it  as  it  is  drawn  out.  But  this  is  not  to 
be  done  by  the  fingers,  pulling  out  as  many  cotton 
fibres  at  once  as  are  neceflary  for  compofing  a  thread  of 
the  intended  finenefs,  and  continuing  this  manipulation 
regularly  acrois  the  whole  end  of  the  riband,  and  thus, 
as  it  were,  nibbling  the  whole  of  it  away.  The  fingers 
muft  be  directed,  tor  this  pnrpofe,  by  an  attentive  eye. 
But  in  performing  this  by  machinery,  the  whole  riband 
muft  be  drawn  out  together,  and  twifted  as  jt  is  drawn. 
This  requires  great  art,  and  very  delicate  management. 
It  cannot  be  done  at  once  ;  that  is,  the  cotton  roll  can- 
not firfl  be  flretched  or  drawn  out  to  the  length  that  is 
ultimately  produced  from  a  tenth  of  an  inch  of  the  roll, 
and  then  be  twifted.  There  is  not  cohefion  enough  for 
this  purpofe ;  we  (hould  only  break  off  a  bit  of  the 
roll,  and  could  make  no  farther  ufe  of  it.  The  fibres 
of  cotton  are  veiy  little  implicated  among  each  other 
in  the  roll,  becaufe  the  operation  of  carding  has  laid 
them  almofl  parallel  in  the  roll ;  and  though  compreifed 
a  little  by  its  contraction  from  a  fleece  of  ao  inches  to 
a,  riband  of  only  2,  and  afterwards  comprefTed  between 


the  difcharging  rollers  of  the  carding  machine,  yet  they   Spinning 
cohere  fo  flightly,  that  a  few  fibres  may  be  drawn  out  J^Jji^ 
without  bringing  many  oihers  along  with  them.     For  V 
thefe  reafons,  the  whole  thicknefs  and  breadth  of  two  or 
three  inches  of  the  riband  is  flretched  to  a  very  minute 
quantity,  and  then  a  very  flight  degree  of  twift  is  given 
it,  viz.  about  three  turns  in  the  inch  ;  fo  that  it  fhall 
now  compofe  an  extremely  foft  and  fpungy  cylinder, 
which  cannot  be  called  a  thread  or  cord,  becaufe  it  has 
fcarcely  any  firmnefs,  and  is  merely  rounder  and  much 
flenderer  than  before,  being  flretched  to  about  thrice  its 
former  length.      It  is  now  called  flab,  or  roove. 

Although  it  be  ftill  extremely  tender,  and  will  not 
carry  a  weight  of  two  ounces,  it  is  much  more  cohefive 
than  before,  becaufe  the  twift  given  to  it  makes  all  the 
longitudinal  fibres  bind  each  other  together,  and  com. 
prefs  thofe  which  lie  athwart ;  therefore  it  will  require 
more  force  to  pull  a  fibre  from  among  the  reft,  but 
ftill  not  nearly  enough  to  break  it.  In  drawing  out  a 
fingle  fibre,  others  are  drawn  out  along  with  it ;  and  if 
we  take  hold  of  the  whole  aflemblage,  in  two  places, 
about  an  inch  or  two  inches  afunder,  we  fhall  find  that 
we  m»y  draw  it  to  near  twice  its  length  without  any 
rifk  of  its  feparating  in  any  intermediate  part,  or  be- 
coming much  fmaller  in  one  part  than  another.  It 
feems  to  yield  equably  over  all. 

Such  is  the  ftate  of  the  flab  or  roove  of  the  fii  ft 
formation.  It  is  ufually  called  the  preparation  ;  and  the 
operation  of  fpinning  is  confidered  as  not  yet  begun. 
This  preparation  is  the  moft  tedious,  and  requires  more 
attendance  and  hand  labour  than  any  fubfequent  part  of 
the  procefs.  For  the  ftripes  or  ribands  from  which  it  is 
made  are  £0  light  and  bulky,  that  a  few  yards  only  can. 
be  piled  up  in  the  cans  fet  to  receive  them.  A  perfon 
mult  therefore  attend  each  thread  of  flab,  to  join  frefn 
ftripes  as  they  are  expended.  It  is  alfo  the  moft  im- 
portant in  the  manufacture ;  for  as  every  inch  of  the 
flab  meets  with  precifely  the  fame  drawing  and  the 
fame  twitting  in  the  fubfequent  parts  of  the  procefs,. 
therefore  every  inequality  and  fault  in  the  flab  (indeed  in 
the  fleece  as  it  quits  the  finifhing  card)  will  continue 
through  the  whole  manufacture.  The  fpinning  of  cot- 
ton yarn  now  divides  into  two  branches.  The  firfl, 
performed  by  what  are  called  jennies,  perfectly  refembles 
the  ancient  fpinning  with  the  diftaff  and  fpindle  ;  the 
other,  called  fpinning  of  tnuifty  is  an  imitation  of  the 
fpinning  with  the  fly-wheel.  They  differ  in  the  fame 
manner  as  the  fpinning  with  the  old  wool  or  cotton- 
wheel  differs  from  the  fpinning  with  the  flax-wheel.. 
Mr  Arkwright's  chief  invention,  the  fubftitution  of 
machinery  for  the  immediate  work  of  the  human  finger, 
is  feen  only  in  the  manufacture  of  twift.  We  fhall 
therefore  confine  our  attention  to  this. 

The  reft  of  the  procefs  is  little  more,  than  a  repeti- 
tion of  that  gone  through  in  making  the  firfl  flab  or 
roove.  It  is  formed  on  bobins.  Thefe  are  fet  on  the 
back  part  of  the  drawing  frame  ;  and  the  end  of  the 
flab  is  brought  forwards  toward  the  attending  work- 
man. As  it  comes  forward,  it  is  flretched  or  drawn. 
to  about  4  of  'ts  former  length,  or  lengthened  \ ;  and 
is  then  twifted  about  twice  as  much  as  before,  and  in 
this  ftate  wound  up  on  another  bobin.  In  fome  mills 
two  rooves,  after  having  been  properly  drawn,  are 
brought  together  through  one  hole,  and  twifted  into 
one  ;  but  we  believe  that,  in  the  greater  number  of 
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'•Spinning  mills,  this  is  deferred  to  the  fecond  drawing.  It  is  on- 
Machine.  \y  after  the  firft  drawing  that  the  produce  of  the  opera- 
tion gets  the  name  of  Jlab  ;  before  this  it  is  called  pre- 
paration, or  roove,  or  by  fome  other  name.  The  flab 
is  ftill  a  very  feeble,  foft,  and  delicate  yarn,  and  will 
not  carry  much  more  weight  than  it  did  before  in  the 
form  of  roove.  The  perfection  of  the  ultimate  thread 
or  yarn  depends  on  this  extreme  foftnefs ;  for  it  is  this 
only  which  makes  it  fufceptible  of  an  equable  ftretch- 
ing  ;  all  the  fibres  yielding  and  feparating  alike. 

The  next  operation  is  the  fecond  drawing,  which  no 
way  differs  from  the  firft,  except  in  the  different  pro- 
portions of  the  lengthening,   and  the  proportion  be- 
tween the  lengthening  and  the  fubfequent  twift.     On 
thefe  points  we   cannot  give  any  very  diftinct  infor- 
mation.    It  is  different  in  different  mills,  and  with  dif- 
ferent fpecies  of  cotton  wool,  as  may  be  eafily  ima- 
gined. The  immediate  mechanifm  or  manipulation  muft 
be  fkilfully  accommodated  to  the  nature  of  that  friction 
which  the  fibres  of  cotton  exert  on  each  other,  ena- 
bling one  of  them  to  pull  others  along  with  it.     This 
is  greatly  aided  by  the  contorted  curled  form  of  a  cot- 
ton fibre,  and  a  confiderable  degree  of  elafticity  which 
it  poffeffes.     In  this  refpect  it  greatly  refembles  woollen 
fibres,  and  differs  exceedingly  from  thofe  of  flax  :  and 
it  is  for  this  reafon  that  it  is  fcarcely  poffible  to  fpin 
flax  in  this  way :  its  fibres  become  lank,  and  take  any 
fhape  by  the  flighted  compreffion,  efpecially  when  damp 
in  the  flighted  degree.     But  befides  this,  the  furface 
of  a  cotton  fibre  has  a  harfhnefs  or  roughnefs,  which 
greatly  augments  their  mutual  friction.     This  is  pro- 
bably the  reafon  why  it  is  fo  unfit  for  tents  and  other 
dreffings  for  wounds,  and  is  refufed  by  the  furgeon 
even  in  the  meaneft  hofpitals.     But  this  harfhnefs  and 
its  elafticity  fit  it  admirably  for  the  manufacture  of 
yarn.     Even  the  fhortnefs  of  the  fibre  is  favourable ; 
and  the  manufacture  would  hardly  be  poffible  if  the 
fibre  were  thrice  as  long  as  it  generally  is.     If  it  be 
juft  fo  long  that  in  the  finifhed  thread  a  fibre  will  rather 
break  than  come  out  from  among  the  reft,  it  is  plain 
that  no  additional  length  can  make  the  yarn  any  ftrong- 
er  with  the  fame  degree  of  compreffion  by  twining.     A 
longer  fibre  will  indeed  give  the  fame  firmnefs  of  adhe- 
rence with  a  fmaller  compreffion.     This  would  be  an 
advantage  in  any  other  yarn  ;  but  in  cotton  yarn  the 
compreffion  is  already  as  flight  as  can  be  allowed ;  were  it 
lefs,  it  would  become  woolly  and  rough  by  the  fmalleft 
ufage,  and  is  already  too  much  difpofed  to  teazle  out. 
It  can  hardly  be  ufed  as  fewing  thread.     Now  fuppofe 
the  fibres  much  longer  ;  fome  of  them  may  chance  to 
be  ftretched  along  the  flab  through  their  whole  length. 
If  the  flab  is  pulled  in  oppofite  directions,  by  pinching 
it  at  each  end  of  fuch  fibres,  it  is  plain  that  it  will  not 
ftretch  till  this  fibre  be  broken  or  drawn  out;  and  that 
while  it  is  in  its  extended  ftate,  it  is  acting  on  the  other 
fibres  in  a  very  unequable  manner,  according  to  their 
pofitions,  and  renders  the  whole  apt  to  feparate  more 
irregularly.     This  is  one  great  obftacle  to  the  fpinning 
of  flax  by  fimilar  machinery  ;  and  it  has  hitherto  pre- 
vented  (we  believe)  the  working  up  of  any  thing  but 
the Jliorts  or  tow,  which  is  feparated  from  the  long  fine 
flax  in  the  operation  of  hatcheling. 

A  third,  and  fometimes  even  a  fourth,  drawing  is 
given  to  the  flab  formed  on  the  bobins  of  this  fecond 
operation.     The  flab  produced  is  now  a  flender,  but 


ftill  extremely  foft  cord,  fufceptible  of  confiderable  ex- 
tenfion,  without  rifk  of  feparation,  and  without  the 
fmalleft  chance  of  breaking  a  fingle  fibre  in  the  attempt. 
In  one  or  more  of  the  preparatory  drawings  now  de- 
fcribed,  two,  and  fometimes  three  flabs,  of  a  former 
drawing,  are  united  before  the  twift  is  given  them. 
The  practice  is  different  in  different  mills.  It  is  plain, 
that  unlefs  great  care  be  taken  to  preferve  the  flab  ex- 
tremely foft  and  compreflible  during  the  whole  procefs, 
the  fubfequent  drawing  becomes  more  precarious,  and 
we  run  a  rifk  of  at  laft  making  a  bad  and  loofe  thread 
inftead  of  a  uniform  and  fimple  yarn.  Such  a  thread 
will  have  very  little  lateral  connection,  and  will  not 
bear  much  handling  without  feparating  into  ftrands. 
The  perfection  of  the  yarn  depends  on  having  the  laft 
flab  as  free  of  all  appearance  of  ftrands  as  poflGble. 

The  laft  operation  is  the  fpinning  this  flab.  This 
hardly  differs  from  the  foregoing  drawings  in  any  thing 
but  the  twift  that  is  given  it  after  the  laft  ftretching  in 
its  length.  This  is  much  greater  than  any  of  the  pre- 
ceding, being  intended  to  give  the  yarn  hardnefs  and 
firmnefs,  fo  that  it  will  now  break  rather  than  ftretch 
any  more. 

The  reader,  moderately  acquainted  with  mechanics, 
cannot  but  perceive  that  each  of  the  operations  now 
defcribed,  by  which  the  roove  is  changed  into  the  foft 
flab,  and  each  of  thefe  into  one  flenderer  and  fomewhat 
firmer,  by  alternately  teazling  out  and  twining  the  foft 
cord,  is  a  fubftitute  for  a  fingle  pull  of  the  finger  and 
thumb  of  the  fpinfter,  which  fhe  accommodates  precife- 
ly  to  the  peculiar  condition  of  the  lock  of  wool  which 
fhe  touches  at  the  moment.  She  can  follow  this  through 
all  its  irregularities ;  and  perhaps  no  two  fucceeding 
plucks  are  alike.  But  when  we  cannot  give  this  mo- 
mentary attention  to  every  minute  portion,  we  muft  be 
careful  to  introduce  the  roove  in  a  ftate  of  perfect  uni- 
formity;  and  then  every  inch  being  treated  in  the  fame 
manner,  the  final  refult  will  be  equable — the  yarn  will 
be  uniform. 

We  are  now  to  defcribe  the  mechanifm  by  which  all 
this  is  effected.  But  we  do  not  mean  to  defcribe  a  cot- 
ton mill;  we  only  mean  to  defcribe  what  comes  into 
immediate  contact  with  the  thread;  and  in  fo  doing, 
to  confine  ourfelves  to  what  is  neceffary  for  making  the 
reader  perceive  its  ability  to  perform  the  required  tafk. 
We  fee  many  cafes  where  individuals  can  apply  this 
knowledge  to  ufeful  purpofes.  More  than  this  would, 
we  think,  be  improper,  in  a  national  point  of  view. 

Let  ABC  reprefent  the  fection  of  a  roller,  whofe 
pivot  D  does  not  turn  in  a  pivot  hole,  but  in  the 
bottom  of  a  long  narrow  notch  DE,  cut  in  an  iron 
ftandard.  a  be  is  the  fection  of  another  iron  roller, 
whofe  pivot  d  is  in  the  fame  notches  at  each  end,  while 
the  roller  itfelf  lies  or  refts  on  the  roller  ABC  below 
it.  The  furfaces  of  thefe  rollers  are  fluted  lengthwife 
like  a  column :  only  the  flutings  are  very  fmall  and 
fharp,  like  deep  ftrokes  of  engraving  very  clofe  toge- 
ther. It  is  plain,  that  if  the  roller  ABC  be  made  to 
turn  flowly  round  its  axis  by  machinery,  in  the  direc- 
tion ABC  (as  expreffed  by  the  dart),  the  roughnefs  of 
the  flutings  will  take  hold  of  the  fimilar  roughnefs  of 
the  upper  roller  a  lie,  and  carry  it  round  alfo  in  the 
direction  of  the  dart,  while  its  pivots  are  engaged  in 
the  notches  DE,  which  they  cannot  quit.  If  there- 
fore we  introduce  the  end  F  of  the  cotton  firing  or  ri- 
band, 
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Jag  band,  formed  by  the  carding  machine,  it  will  be  pulled 
ine.  in  by  this  motion,  and  will  be  delivered  out  on  the  other 
'w  fide  at  H,  confiderably  comprefled  by  the  weight  of  the 
upper  roller,  which  is  of  iron,  and  is  alfo  preffed  down 
by  a  lever  which  refts  on  its  pivots,  or  other  proper 
places,  and  is  loaded  with  a  weight.  There  is  nothing 
to  hinder  this  motion  of  the  riband  thus  comprefled 
between  the  rollers,  and  it  will  therefore  be  drawn  thro' 
from  the  cans.  The  comprefled  part  at  H  would  hang 
down,  and  be  piled  up  on  the  floor  as  it  is  drawn  through; 
but  it  is  not  permitted  to  hang  down  in  this  manner, 
but  is  brought  to  another  pair  of  fharp  fluted  iron  rol- 
lers K  and  L.  Suppofing  this  pair  of  rollers  to  be  of 
the  fame  diameter,  and  to  turn  round  in  the  fame  time, 
and  in  the  fame  direction  with  the  rollers  ABC,  a  be; 
it  is  plain  that  K  and  L  drag  in  the  comprefled  ri- 
band at  I,  and  would  deliver  it  on  the  other  fide  atM, 
ftill  more  comprefled.  But  the  roller  K  is  made  (by 
the  wheelwork)  to  turn  round  more  fwifdy  than  ABC. 
The  difference  of  velocity  at  the  furface  of  the  rollers 
is,  however,  very  fmall,  feldom  exceeding  one  part  in 
12  or  15.  But  the  confequence  of  this  difference  is, 
that  the  fkein  of  cotton  HI  will  be  lengthened  in  the 
fame  proportion  ;  for  the  upper  rollers  prefiing  on  the 
under  ones  with  a  conflderable  force,  their  lharp  flutings 
take  good  hold  of  the  cotton  between  them  ;  and  flnce 
K  and  L  take  up  the  cotton  fafter  than  ABC,  and  ab  c 
deliver  it  out,  it  muft  either  be  forcibly  pulled  through 
between  the  firft  rollers,  or  it  muft  be  ftretched  a  little 
by  the  fibres  flipping  among  each  other,  or  it  muft  break. 
When  the  extenflon  is  fo  very  moderate  as  we  have  juft 
now  faid,  the  only  effect  of  it  is  merely  to  begin  to  draw 
the  fibres  (which  at  prefent  are  lying  in  every  poffible 
direction)  into  a  more  favourable  pofition  for  the  fub- 
fequent  extenfions. 

The  fibres  being  thus  drawn  together  into  a  more 
favourable  pofition,  the  cotton  is  introduced  between  a 
third  pair  of  rollers  O,  P,  conftructed  in  the  fame  way, 
but  fo  moved  by  the  wheelwork  that  the  furface  of  O 
moves  nearly  or  fully  twice  as  faft  as  the  furfoce  of  K. 
The  roller  P  being  alfo  well  loaded,  they  take  a  firm 
hold  of  the  cotton,  and  the  part  between  K  and  O  is 
nearly  or  fully  doubled  in  its  length,  and  now  requires 
a  little  twining  to  make  it  roundifh,  and  to  confolidate 
it  a  little. 

It  is  therefore  led  floping  downwards  into  a  hole  or 
eye  in  the  upper  pivot  of  the  firft  fly,  called  zjach.  This 
turns  round  an  upright  axis  or  fpindle ;  the  lower  end 
of  which  has  a  pulley  on  it  to  give  it  motion  by  means 
of  a  band  or  belt,  which  pafles  round  a  drum  that  is 
turned  by  the  machinery.  This  jack  is  of  a  very  inge- 
nious and  complicated  conftruction.  It  is  a  fubftitute 
for  the  fly  of  the  common  fpinning  wheel.  If  made 
precifely  in  the  form  of  that  fly,  the  thread,  being  fo 
very  bulky  and  fpongy,  and  unable  to  bear  clofe  pack- 
ing on  the  bobin,  would  fwag  out  by  the  whirling  of 
the  fly,  and  would  never  coil  up.  The  bobin  therefore 
is  made  to  lie  horizontally  ;  and  this  occafions  the  com- 
plication, by  the  difficulty  of  giving  it  a  motion  round 
a  horizontal  axic,  in  order  to  coil  up  the  twifted  roove. 
Mr  Arkwright  has  accomplifhed  this  in  a  very  ingeni- 
ousmanner;  the  efiential  circumftances  of  which  we  fhall 
here  briefly  defcribe.  A  is  a  roller  of  hard  wood,  ha- 
ving its  furface  cut  into  fharp  flutes  longitudinally.  On 
the  axis,  which  projects  through  the  fide  of  the  gene- 
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ral  frame,  there  is  a  pulley  P,  connected  by  a  band  with  Spinning 
another  pulley  Q^  turning  with  the  horizontal  axis  Machine. 
QJR..  This  axis  is  made  to  turn  by  a  contrivance 
which  is  different  in  every  different  cotton  mill.  The 
fimpleft  of  all  is  to  place  above  the  pulley  C  (which  is 
turned  by  the  great  band  of  the  machinery,  and  thus 
gives  motion  to  the  jack),  a  thin  circular  difc  D,  loofe 
upon  the  axis,  fo  as  to  turn  round  on  it  without  ob- 
ftruction.  If  this  difc  exceed  the  pulley  in  breadth 
about  T'fth  of  an  inch,  the  broad  belt  which  turns  the 
pulley  will  alfo  turn  it ;  but  as  its  diameter  is  greater 
than  that  of  the  pulley,  it  will  turn  fomewhat  flower, 
and  will  therefore  have  a  relative  motion  with  refpect 
to  the  axis  QR.  This  can  be  employed,  in  order  to 
give  that  axis  a  very  flow  motion,  fuch  as  one  turn  of 
it  for  20  or  30  of  the  jack.  This  we  leave  to  the  in- 
genuity of  the  reader.  The  bobin  B,  on  which  the 
roove  is  to  be  coiled  up,  lies  on  this  roller,  its  pivots 
pafling  through  upright  flits  in  the  fides  of  the  general 
frame.  It  lies  on  A,  and  is  moved  round  by  it,  in  the 
fame  manner  as  the  uppermoft  of  a  pair  of  drawing  rol- 
lers lies  on  the  under  one,  and  receives  motion  from  it. 
It  is  evident  that  the  fluted  furface  of  A,  by  turning 
flowly  round,  and  carrying  the  weight  of  the  bobin, 
coroprefles  a  little  the  cotton  that  is  between  them  ; 
and  its  flutings,  being  fharp,  take  a  flight  hold  of  it, 
and  caufe  it  to  turn  round  alfo,  and  thus  coil  up  the 
roove,  pulling  it  in  through  the  hole  E  in  the  upper 
pivot  (which  refembles  the  fore  pivot  or  eye  of  a  {pin? 
ning  wheel  fly)  in  fo  gentle  a  manner  as  to  yield  when- 
ever the  motion  of  the  bobin  is  too  great  for  the  fpeed 
with  which  the  cotton  fkein  is  difcharged  by  the  rollers. 
O  and  P. — N.  B.  The  axis  QJl  below,  alfo  gives  mo- 
tion to  a  guide  within  the  jack,  which  leads  the  roove 
gradually  from  one  end  of  the  bobin  to  the  other,  and 
back  again,  fo  as  to  coil  it  with  regularity  till  the  bo- 
bin is  lull.  The  whole  of  this  internal  mechanifm  of 
the  jack  is  commonly  fhut  up  in  a  tin  cylinder.  This 
is  particularly  neceflary  when  the  whirling  motion  muft 
be  rapid,  as  in  the  fecond  and  third  drawings.  If  open, 
the  jacks  would  meet  with  much  refiftance  from  the 
air,  which  would  load  the  mill  with  a  great  deal  of  ufe- 
lefs  work. 

The  reader  is  defired  now  to  return  to  the  begin- 
ning of  the  procefs,  and  to  confider  it  attentively  in  its 
different  ftages.  "We  apprehend  that  the  defcription  is 
fufficiently  perfpicuous  to  make  him  perceive  the  effi- 
cacy of  the  mechanifm  to  execute  all  that  is  wanted, 
and  prepare  a  flab  that  is  uniform,  foft,  and  ftill  very 
extenfible  ;  in  fhort,  fit  for  undergoing  the  laft  treat- 
ment, by  which  it  is  made  a  fine  and  firm  yarn. 

As  this  part  of  the  procefs  differs  from  each  of  the 
former,  merely  by  the  degree  of  twift  that  is  given  to 
the  yarn,  and  as  this  is  given  by  means  of  a  fly,  not  ma- 
terially different  from  that  of  the  fpinning  wheel  for 
flax,  we  do  not  think  it  at  all  neceflary  to  fay  anything 
more  about  it. 

The  intelligent  reader  is  furely  fenfible  that  the  yarn 
produced  in  this  way  muft  be  exceedingly  uniform. 
The  uniformity  really  produced  even  exceeds  all  expec- 
tation ;  for  even  although  there  be  fnme  fmall  inequali- 
ties in  the  carded  fleece,  yet  if  thefe  are  not  matted 
clots,  which  the  card  could  not  equalife,  and  only  con- 
fift  of  a  little  more  thicknefs  of  cotton  in  fome  places 
than  in  others,  when  fuch  a  piece  of  the  ftripe  comes 
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to  the  firffc  roller,  it  will  be  rather  more  ftretched  by 
the  fecond,  and  again  by  the  bobin,  after  the  firft  very 
flight  twining.  That  this  may  be  done  with  greater  cer- 
tainty, the  weights  of  the  firft  rooving  rollers  are  made 
very  fmall,  fo  that  the  middle  part  of  the  fkein  can  be 
drawn  through,  while  the  outer  parts  remaia  faft  held. 
We  are  informed  that  a  pound  of  the  fineft  Bourbon 
cotton  has  been  fpun  into  a  yarn  extending  a  few  yards 
beyond  119  miles  ! 

SP1R1TU  SANTO,  a  town  on  the  S.  fide  of  the 
ifland  of  Cuba,  oppofite  to  the  N.  W.  part  of  the 
clufter  of  ifles  and  rocks  called  Jardin  de  la  Reyna, 
and  about  45  miles  noith-wefterly  of  La  Trinidad. 
- — Morse 

Spiritu  Santo,  or  Tampay  Bay,  called  alfo  Hillf- 
borough  Bay,  lies  on  the  W.  coaft  of  the  peninfula  of 
Eaft-Florida  ;  has  a  number  of  fhoals  and  keys  at  its 
mouth,  and  is  9  leagues  N.  N.  W.  ~  W.  of  Charlotte 
Harbour,  and  56  S.  E.  by  S.  \  E.  of  the  bay  of  Apa- 
lache.  N.  Lit.  27  36,  W.  long.  82  54. — ib. 

Spiritu  Santo,  a  town  of  Brazil  in  S.  America. 
It  is  fituated  on  the  fea-coaft  in  a  very  fertile  country, 
and  has  a  fmall  caftle  and  harbour.  S.  lat.  20  10,  W. 
long.  41. — ib. 

Spiritu  Santo,  a  lake  towards  the  extremity  of  the 
peninfula  of  E.  Florida ;  fouthward  from  the  chain  of 
lakes  which  communicate  with  St  John's  river. — ib. 

SPLIT  ROCK,  a  rocky  point  which  projects  into 
Lake  Champlain,  on  the  W.  fide,  about  56  miles  N. 
of  Skeenfborough,  bears  this  name.  The  lake  is  nar- 
tow,  and  no  where  exceeding  two  miles  from  Skeenf- 
borough to  this  rock,  but  here  it  fuddenly  widens  to  5 
or  6  miles,  and  the  waters  become  pure  and  clear. — ib. 
SPOTSWOOD,  a  fmall  town  of  New-Jerfey,  Mid- 
dlefex  county,  near  the  W.  fide  of  South  river,  which 
empties  into  the  Rariton  in  a  S.  E.  direction.  The 
fituation  is  good  forextenfive  manufactories,  and  there 
is  already  a  paper-mill  here.  It  is  on.  the  Amboy 
ftage-road,  9  miles  fouth-eaft  of  Brunfwick,  and  10 
weft  by  fbuth  of  Middleton  Point. — ib. 

SPOTSYLVANIA,  a  county  of  Virginia,  bound- 
ed north  by  Stafford,  and  eaft  by  Caroline  county.  It 
contains  11,252  inhabitants  of  whom  5,933  are  flaves. 
— ib. 

Elater  SPRING,  in  phyfics,  denotes  a  natural  fa- 
culty, or  endeavour,  of  certain  bodies  to  return  to  their 
firft  ftate,  after  having  been  violently  put  out  of  the 
fame  by  compreffing,  or  bending  them,  or  the  like. 
This  faculty  is  uiually  called  by  philofophers  elajiic 
force,  or  elasticity . 

SPRINGFIELD,  a  townfhip  of  Vermont,  Windfor 
county,  on  the  W.  fide  of  Connecticut  river,  oppofite 
to  Charlefton,  in  New-Hampfliire.  It  has  Weathers- 
field  N.  and  Rockingham  on  the  S.  and  contains.  1,097 
inhabitants.  — Morse. 

Springfield,  a  poft-town  of  MafTachufetts,  Hamp- 
fhire  county,  on  the  eaft  fide  of  Connecticut  river;  20 
miles  S.  by  E.  of  Northampton,  97  weft-fouth-weft  of 
Bofton,  28  north  of  Hartford,  and  250  north-eaft  of 
Philadelphia.  The  townfhip  of  Springfield  was  incor- 
porated in  1635  or  1645.  It  contains  1574  inhabit- 
ants :  a  Congregational  church,  a  court-houfe,  and  a 
number  of  dwelling-houfes,  many  of  which  are  both 
commodious  and  elegant.     The  town  lies  chiefly  on 
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one  long  fpacious  ftreet,  which  runs  parallel  with  the 
river.  A  ftream  from  the  hills  at  the  eaftward  of  the 
town,  falls  into  this  ftreet,  and  forms  two  branches, 
which  take  their  courfe  in  oppofite  directions,  one  of 
them  running  northerly  and  the  other  foutherly  along 
the  eaftern  fide  of  the  ftreet,  and  afford  the  inhabitants, 
from  one  end  to  the  other,  an  eafy  fupply  of  water  for 
domeftic  ufes.  Here  a  confiderable  inland  trade  is  car- 
ried on  ;  and  there  is  alfo  a  paper-mill.  The  fuperin- 
tendant  and  fome  of  the  principal  workmen  now  in  the 
armoury  here,  were  originally  manufacturers  in  Bridge- 
water,  which  is  famous  for  its  iron-works. — ib. 

Springfield,  a  townfhip  of  New- York,  Otfe^o 
county,  1 1  miles  N.  of  Oifego,  and  between  it  and  the 
lake  of  that  name.  It  is  61  mles  W.  of  Albany,  has 
a  good  foil,  and  increafes  in  population. — ib. 

Springfield,  a  townfhip  of  New-Jerfey,  Burlington 
county,  of  a  good  foil  and  famed  for  excellent  cheefe, 
fome  farmers  make  io,ooolbs  in  a  feafon.  The  inha- 
bitants are  principally  Quakers,  who  have  3  meeting- 
houfes.  The  chief  place  of  the  townfhip,  where  bufi- 
nefs  is  tranfacted,  is  a  village  called  Job's-town,  io 
miles  from  Burlington,  and  18  from  Trenton.  In  this 
townfhip  is  a  hill,  3  miles  in  length,  called  Mount 
Pifgah,  which  furnifhes  ftone  for  building.  Here  is 
alfo  a  grammar  fchbcl. — ib. 

Springfield,  a  townfhip  in  Effex  county,  New- 
Jerfey,  on  Rahway  river,  which  furnifhes  fine  mill-feats  -y 
8  or  10  miles  N.  W.  of  Elizabeth-Town.  Turf  for 
firing  is  found  here. — ib. 

Springfield,  the  name  of  4  townfhips  of  Pennfyl- 
vania,  viz.  in  Buck's,  Fayette,  Delaware,  and  Montgo- 
mery counties. — ib. 

SPRUCE  Creek,  urges  its  winding  couife  through 
the  marfhes,  from  the  mouth  of  Pifcataqua  river,  5  or 
6  miles  up  into  Kittery,  in  York  county,  Diftrict  of 
Maine. — ib. 

SPURWING,  a  river  of  the  Diftrict  of  Maine, 
which  runs  through  Scarborough  to  the  weftward  of 
Cape  Elizabeth,  and  is  navigable  a  few  miles  for  veifels. 
of  100  tons. — ib. 

SQUAM,  a  lake,  part  of  which  is  in  the  townfhip 
of  Holdernefs,  in  Grafton  county,  New-Hampfhire  ^ 
but  the  one  half  of  it  is  in  Strafford  county.  It  is 
about  5  miles  long,  and  4  broad. — ib. 

Squam,  a  fhort  river  of  New-Hampfhire,  the  outlet 
of  the  above  lake,  which  runs  a  fouth-weftern  courfe, 
and  joins  the  PernigewafTet  at  the  town  of  New-Chefter, 
and  10  miles  above  the  mouth  of  the  Wmnepifeogee 
branch. — ib. 

Squam  Beach,  on  the  fea-coaft  of  New-Jerfey,  be- 
tween Barnegat  Inlet  and  Cranbury  New- Inlet. — ib. 

Squam  Harbour,  on  the  N.  E.  fide  of  Cape  Ann, 
MafTachufetts.  When  a  veflel  at  anchor  off  Newbury- 
Port  Bar,  parts  a  cable  and  lofes  an  anchor  with  the 
wind  at  N.  E.  or  E.  N.  E.  if  fhe  can  carry  double- 
reefed  fails,  flie  may  run  S.  S.  E.  5  leagues,  which 
courfe  if  made  good,  will  carry  her  a  little  to  the  eaft- 
ward of  Squam  Bay.  Squam  [Pidgeon  Hill)  lies  in 
lat.  42  40  N.  and  long.   70  36. — ib. 

T.  SQUARE,  or  Tee  Square,  an  inftrument  ufed 
in  drawing,  fo  called  from  its  refemblance  to  the  capi- 
tal letter  T. 
SQUARE  HANDKERCHIEF,  ( Mou choir  Quar- 


field, 
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re)  an  ifland  of  fome  extent  in  the  Weft-Indies,  which 
lies  between  lat.  21  5  and  21  24  N.  and  between 
long.  70   19  and  70  49  W. — ib. 

SQUEA.UGHETA  Creek,  in  New- York,  a  N.  head 
water  of  Alleghany  river.  Its  mouth  is  19  miles  N. 
W.  of  the  Ichua  Town. — ib. 

STAATESBURGH,  in  New- York  ftate,  lies  on 
the  eaft  fide  of  Hudfon's  river,  between  Rhynbeck  and 
Poughkeepfie  ;  about  3 1  miles  fouth  of  Hudfon,  and 
80  northward  of  New- York  city. — ib. 

STAEBROECK,  a  town  of  Dutch  Guiana,  in 
South-America,  on  the  eaft  fide  of  Demarara  river,  a 
mile  and  a  half  above  the  poll  which  commands  its 
entrance.  It  is  the  feat  of  government  and  the  depofi- 
tory  of  the  records.  The  ftation  for  the  {hipping  ex- 
tends from  the  fort  to  about  2  miles  above  the  town. 
They  anchor  in  a  line  from  2  to  4  abreaft. — ib. 

STAFFORD,  a  county  of  Virginia,  bounded  north 
by  Prince  William  county,  and  ealt  by  the  Patowmac, 
It  contains  9,588  inhabitants,  including  4,036  flaves. 

—ib. 

Stafford,  a  townftiip  of  Connecticut,  in  Tolland 
county,  on  the  fouth  line  of  Maflachufetts,  12  or  15 
miles  north-eaft  of  Tolland.  In  this  town  is  a  furnace 
for  calling  hollow  ware,  and  a  medicinal  fpring,  which 
is  the  refort  of  valetudinarians. — ib. 

Stafford,  Neiuy  a  townftiip  of  New-Jerfey,  in  Mon- 
mouth county,  and  adjoining  Dover  on  the  fouth-weft. 
It  confifts  chiefly  of  pine  barren  land,  and  contains 
883  inhabitants. — ib. 

STAGE  IJland,  in  the  Diftrict.  of  Maine,  lies  fouth 
of  Parker's  and  Arrowlike  iilands,  on  the  N.  fide  of 
Small  Point,  cnnfifting  of  8  acres" not  capable  of  much 
improvement ;  and  is  only  remarkable  for  being  the 
fir  ft  land  inhabited  in  New-England,  by  a  civilized 
people-      It  is  not  now  inhabited. — ib. 

STAMFORD,  a  townlhip  of  Vermont,  in  Benning- 
ton county,  it  corners  on  Bennington  to  the  fouth-eaft, 
and  contains  272  inhabitants,  and  has  good  intervale 
land. — ib. 

Stamford,  a  poft-town  of  Connecticut,  Fairfield 
county,  on  a  fmall  dream  called  Mill  river,  which 
empties  into  Long-Ifland  Sound.  It  contains  a  Con- 
gregational and  Epiicopal  church,  and  about  45  com- 
pact dwelling-houfes.  It  is  10  miles  fouth-weft  of  Nor- 
walk ;  44  fouth-weft  of  New- Haven  ;  44  N.  E.  of 
New-York;  and  139  N.  E.  of  Philadelphia.  The 
townftiip  was  formerly  called  Ripponuams,  and  was 
fettled  in  1641. — ib. 

Stamford,  a  townftiip  of  N.  York,  in  Ulfter  coun- 
ty, taken  from  Woodftock,  and  incorporated  in  1792. 
Of  its  inhabitants,   127  are  electors. — ib. 

STANDISH,  a  townftiip  of  the  Diftrict  of  Maine, 
on  the  weft  line  of  Cumberland  county,  between  Pre- 
fumfcut  and  Saco  rivers.  It  was  incorporated  in  1785, 
and  contains  716  inhabitants  ;  18  miles  N.  W.  of  Port- 
land, and  163  N.  of  Bofton. — ib. 

STANFORD,  a  townftiip  of  New- York,  Dutchefs 
county,  taken  from  Wafhington,  and  incorporated  in 
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Stanford,  the  capital  of  Lincoln  county,  Kentucky  ; 

fituated  on  a  fertile  plain,  about  10  miles  foulh-fouth- 
«aft  of  Danville,  40  fouth  by  weft  of  Lexington,  and 
52  fouth-fouth-eaft  of  Frankfort.  It  contains  a  ftone 
court-houfe,  a  gaol,  and  about  40  houfes. — ib. 


STANWIX,  Old  Fort,  in  the  ftate  of  New-York,  is 
fituated  in  the  townftiip  of  Rome,  at  the  head  of  the 
navigable  waters  of  Mohawk  river.  Its  foundation 
was  laid  in  1759,  by  Gen  Broadftreet,  and  built  upon, 
by  the  troops  of  the  United  States,  during  the  late 
war.  The  Britifh  made  an  unfuccefsful  attempt  to 
take  it  in    1777.' — ib. 

STAPELIA,  a  genus  of  plants  belonging  to  the 
clafs  pentandria,  in  the  Linnsean  arrangement,  and  to 
the  order  digynia.  The  generic  characters  are  the  fol- 
lowing :  The  calyx  is  monophyllous,  quinquefid,  acute, 
fmall,  and  permanent.  The  corolla  is  monopetalous, 
flat,  large,  and  divided,  deeper  than  the  middle,  into 
five  parts,  with  broad,  fiat,  pointed  lacinits.  The  netla- 
rium  is  fmall,  ftar-ihaped,  flat,  quinquefid,  with  linear 
lacini<e;  and  embracing  with  its  ragged  points  the  feed- 
forming  parts.  Another  fmall  ftar,  which  is  alio  flat 
and  quinquefid,  covers  the  feminiferous  parts  with  its 
entire  acute  lacinia.  The  /lamina  are  five  in  number ; 
the  filaments  are  erect,  flat,  and  broad  ;  and  the  antbera 
are  linear,  on  each  fide  united  to  the  fide  of  the  fila- 
ment. The  pi/lil/um  has  two  germina,  which  are  oval 
and  flat  on  the  infide.  There  are  no  fiyles  ;  and  the 
fiigmata  are  obfolete.  The  feed-veffel  confifts  of  two 
oblong,  awl-fhaped,  unilocular  and  univalved  follicles. 
The  feeds  are  numerous,  imbricated,  comprefled,  and 
crowned  with  a  pappus  or  down. 

This  Angular  tribe  of  plants  is  peculiar  to  the  fandy 
deferts  of  Africa  and  Arabia.  They  are  extremely 
fucculent.  From  this  peculiarity  of  ftructure,  the 
power  of  retaining  water  to  fupport  and  nourifh  them, 
they  are  enabled  to  live  during  the  prevalent  droughts 
cf  thofe  arid  regions.  On  this  account  the  ftapelia 
has  been  compared  to  the  camel ;  and  we  are  told  that, 
by  a  very  apt  fimilitude,  it  has  been  denominated  "  the 
camel  of  the  vegetable  kingdom."  We  muft  confefs 
ourfelves  quite  at  a  lofs  to  fee  the  propriety  or  aptitude 
of  this  comparifon.  In  many  parts  of  the  animal  and 
vegetable  economy  there  is  doubtlefs  a  very  obvious  and 
ftriking  analogy :  but  this  analogy  has  been  often  car- 
ried too  far  ;  much  farther  than  fair  experiment  and 
accurate  obfervation  will  in  any  degree  fupport.  It  is 
perhaps  owing  to  this  inaccuracy  in  obferving  the  pe- 
culiarity of  ftructure  and  diverfity  of  functions,  that  a 
refemblance  is  fuppcfed  to  exift,  as  in  the  prefent  cafe, 
where  in  reality  there  is  none.  The  camel  is  provided 
with  a  bag  or  fifth  ftomach,  in  addition  to  the  four 
with  which  ruminant  animals  are  furniftied.  This  fifth 
ftomach  is  deftined  as  a  refervoirto  contain  water;  and 
it  is  fufficiently  capacious  to  receive  a  quantity  of  that 
neceilary  fluid,  equal  to  the  wants  of  the  animal,  for 
many  days ;  and  this  water,  as  long  as  it  remains  in 
the  fifth  ftomach,  is  faid  to  be  perfectly  pure  and  un- 
changed. The  Jlapelia,  and  other  fucculent  plants, 
have  no  fuch  refervoir.  The  water  is  equally,  or  near- 
ly fo,  diffufed  through  the  whole  plant.  Every  veiTel 
and  every  cell  is  fully  diftended.  But  befides,  this 
water,  whether  it  be  received  by  the  roots,  or  abforbed 
from  the  atmofphere,  has  probably  undergone  a  com- 
plete change,  and  become,  after  it  has  been  a  ftiort  time 
within  the  plant,  a  fluid  poflefled  of  very  different  qua- 
lities. 

The  peculiar  economy  in  the  ftapelia,  and  other  fuc- 
culent plants,  feems  to  exift  in  the  abforbent  and  exha- 
lant  fyftems.    The  power  of  abforption  is  as  much  in- 
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creafed  as  the  power  of  the  exhalant  or  perfpiratory 
veffels  is  diminilhed.  In  thefe  plants,  a  fmall  quantity 
of  nourifhment  is  required.  There  is  no  folid  part  to 
be  formed,  no  large  fruit  to  be  produced.  They  ge- 
nerally have  very  fmall  leaves,  often  are  entirely  naked  ; 
fo  that  taking  the  whole  plant,  a  fmall  furface  only  is 
expofed  to  the  action  of  light  and  heat,  and  confe- 
quently  a  much  fmaller  proportion  of  water  is  decorn- 
pofed  than  in  plants  which  are  much  branched  and  fur- 
nifhed  with  leaves. 

Two  fpecies  of  ftapelia  only  were  known  at  the  be- 
ginning of  the  century.  The  unfortunate  Forfkal,  the 
companion  of  Niebhur,  who  was  fent  out  by  the  king 
of  Denmark  to  explore  the  interior  of  Arabia,  and  who 
fell  a  facrifice  to  the  peftilential  difeafes  of  thofe  inhof- 
pitable  regions,  difcovered  two  new  fpecies.  Thun- 
berg,  in  his  Prodromus,  has  mentioned  five  more.  For- 
ty new  fpecies  have  been  difcovered  by  Mr.  Maflbn  of 
Kevv  Gardens,  who  was  fent  out  by  his  prefent  Ma- 
jefly  for  the  purpofe  of  collecting  plants  round  the 
Cape  of  Good  Hope.  Defcriptions  of  thefe,  with  ele- 
gant and  highly  finilhed  coloured  engravings,  have  lately 
been  published.  They  are  chiefly  natives  of  the  exten- 
five  deferts  called  Karro,  on  the  weftern  fide  of  the 
Cape. 

STAR,  in  fortification,  denotes  a  fmall  fort,  hav- 
ing five  or  more  points,  or  faliant  and  re-entering 
angles,  flanking  one  another,  and  their  faces  90  or  100 
feet  long. 

STARCH  (fee  Encycl.)  is  commonly  made  of 
wheat,  and  the  very  beft  March  can  perhaps  be  made  of 
nothing  elfe.  Wheat,  however,  is  too  valuable  an  ar- 
ticle of  food  to  be  employed  as  the  material  of  ftarch, 
when  any  thing  elfe  will  anfwer  the  purpofe;  and  it 
has  long  been  known  that  an  inferior  kind  of  ftarch 
may  be  made  of  potatoes.  Potatoes,  however,  are 
themfelves  a  valuable  article  of  food  ;  and  it  is  there- 
fore an  object  of  importance  to  try  if  ftarch  may  not 
be  made  of  fomething  ftill  lefs  ufeful. 

On  the  8th  of  March  1796,  a  patent  was  granted  to 
Lord  William  Murray  for  his  difcovery  of  a  method  by 
which  ftarch  may  be  extracted  from  horfe-chefnuts. 
That  method  is  as  follows : 

Take  the  hoife-chefnuts  out  of  the  outward  green 
prickly  hufks  ;  and  then,  either  by  hand,  with  a  knife 
or  other  tool,  or  elfe  with  a  mill  adapted  for  that  pur- 
pofe, very  carefully  pare  off  the  brown  rind,  being  par- 
ticular not  to  leave  the  fmaHeft  fpeck,  and  to  entirely 
eradicate  the  fprout  or  growth.  Next  take  the  nuts, 
and  rafp,  grate,  or  giind  them  fine  into  water,  either 
by  hand,  or  by  a  mill  adapted  for  that  purpofe.  Wafh 
the  pulp,  which  is  thereby  formed  in  this  water,  as  clean 
as  poftible,  through  a  coarfe  horfe-hair  fie\e  ;  this  again 
wafh  through  a  finer  fieve,  and  then  again  through  a 
ftill  finer,  conftantly  adding  clean  water,  to  prevent  any 
ftarch  from  adhering  to  the  pulp.  The  laft  procefs  is, 
to  put  it  with  a  large  quantity  of  water  (about  four 
gallons  to  a  pound  of  ftarch)  through  a  fine  gauze, 
muflin,  or  lawn,  fo  as  entirely  to  clear  it  of  all  bran  or 
other  impurities.  As  foon  as  it  fettles,  pour  off  the 
water;  then  mix  it  up  with  clean  water,  repeating  this 
operation  till  it  no  longer  imparts  any  green,  yellow,  or 
other  colour  to  the  water.  Then  drain  it  off  till  near- 
ly dry,  and  fet  it  to  bake,  either  in  the  ufual  mode  of 
baking  ftarch,  or  elfe  fpread  out  before  a  brifk;  fire ; 
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being  very  attentive  to  ftir  it  frequently  to  prevent  its 
horning,  that  is  to  fay,  turning  to  a  pafte  or  jelly, 
which,  on  being  dried,  turns  hard  like  horn.  The  whole' 
procefs  Ihould  be  conducted  as  quickly  as  poffible. 

Mention  is  here  made  of  a  mill  which  may  be  em- 
ployed to  grind  the  horfe-chefnuts ;  but  none  is  defcri- 
bed  as  proper  for  that  purpofe.  Perhaps  the  follow- 
ing  mill,  which  was  invented  by  M.  Baume  for  grinding 
potatoes,  with  a  view  to  extract  ftarch  from  them,  may 
anfwer  for  grinding  horfe-chefnuts. 

He  had  a  grater  made  of  plate  iron,  in  a  cylindrical 
form  (fig.  1.)  about  feven  inches  in  diameter,  and  about 
eight  inches  high  ;  the  burs  made  by  ftamping  the  holes 
are  on  the  infide.  This  grater  is  fupported  upon  three 
feet  AAA,  made  of  flat  iron  bars,  feven  feet  hich, 
ftrongly  rivetted  to  the  grater;  the  bottom  of  each 
foot  is  bent  horizontally,  and  has  a  hole  in  it  which  re- 
ceives a  fcrew,  as  at  A,  fig.  4.  A  little  below  the  up- 
per end  of  the  three  feet  is  fixed  a  crofs  piece  B  (fig. 
1.  and  4.),  divided  into  three  branches,  and  tivetted  to 
the  feet.  This  crofs  piece  not  only  ferves  to  keep  the 
feet  at  a  proper  diftance  from  each  other,  and  to  pre- 
vent their  bending  ;  but  the  centre  of  it  having  a  hole 
cut  in  it,  ferves  to  fupport  an  axis  or  fpindle  of  iron,  to 
be  prefently  defcribed. 

The  upper  end  of  this  cylindrical  grater  has  a  diver- 
ging border  of  iron  C  (fig.  1.4.  and  7.),  about  ten 
inches  in  diameter  at  the  top,  and  five  inches  in  height. 

Within  this  cylindrical  grater  is  placed  a  fecond  gra- 
ter  (fig.  2.  and  3.),  in  the  form  of  a  cone,  the  point 
of  which  is  cut  off,  The  latter  is  made  of  thick  plate 
iron,  and  the  burs  of  the  holes  are  on  the  outfide  ;  it  is 
fixed,  with  the  broad  end  at  the  bottom,  as  in  fie*.  4. 
At  the  upper  end  of  the  cone  is  rivetted  a  final?  tri- 
angle, or  crofs  piece  of  iron,  confiftingof  three  branches 
D  (fig.  2.),  in  the  middle  of  which  is  made  a  fquare 
hole,  to  receive  an  axis  or  fpindle  ;  to  give  more  re- 
fiftance  to  this  part  of  the  cone,  it  is  ftrengthened  by 
means  of  a  cap  of  iron  E,  which  is  fixed  to  the  grater 
by  means  of  rivets,  and  has  alfo  a  fquare  hole  made  in 
it,  to  let  the  axis  pafs  through. 

Fig.  3.  reprefents  the  fame  cone  feen  in  front ;  the 
bafe  F  has  alfo  a  crofs  piece  of  three  branches,  rivetted 
to  a  hoop  of  iron,  which  is  fixed  to  the  inner  furface 
of  the  cone  ;  the  centre  of  this  crofs  piece  has  alfo  a 
fquare  hole  for  the  paffage  of  the  axis. 

Fig.  5.  is  a  fpindle  or  axis  itfelf ;  it  is  a  fquare  bar 
of  iron  about  16  inches  long,  and  more  than  half  an 
inch  thick  ;  round  at  the  bottom,  and  alfo  towards  the 
top,  where  it  fits  into  the  crofs  piece  I,  fig.  7.  and  B, 
fig.  1.  and  4.  ;  in  thefe  pieces  it  turns  round,  and  by 
them  it  is  kept  in  its  place.  It  mull  be  fquare  at  its 
upper  extremity,  that  it  may  have  a  handle,  about  nine 
inches  long,  fixed  to  it,  by  means  of  which  the  conical 
grater  is  turned  round.  At  G,  (fig.  5.),  a  fmall  hole 
is  made  through  the  axis,  to  receive  a  pin  H,  by  means 
of  which  the  conical  grater  is  kept  at  its  proper  height 
within  the  cylindrical  one. 

Fig.  6.  is  a  bird's  eye  view,  in  which  the  mill  is  re^ 
prefented  placed  in  an  oval  tub,  like  a  bathing-tub.  I 
is  the  fore-mentioned  triangular  iron  crofs,  fixed  with 
fcrews  to  the  fide  of  the  tub ;  the  centre  of  it  has  a 
round  hole,  for  the  axis  of  the  mill  to  move  in  when 
it  is  ufed. 

Fig.  7.  reprefents  the  mill  in  the  oval  tub ;  it  is 
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placed  at  one  end  of  it,  that  the  other  end  may  be  left        The  pulp  is  commonly  thrown  away  as  ufelefs ;  but     Starks, 

free  for  any  operation  to  be  performed  in  it  which  may  it  mould  be  boiled  in  water,  and  ufed  as  food  for  ani-         II. 

be  neceffary.     A  part  of  the  tub  is  cut  off,  that  the  mals ;  for  it  is  veiy  nourithing,  and  is  about  |ths  of  J^Ji^ 

iniide  of  it,  and  the  manner  of  fixing  the  mill,  may  be  the  whole  quantity  of  potatoes  ufed. 

feen.     That  the  bottom  of  the  tub  may  not  be  worn         To  return  from  this  fhort  digreffion.     The  liquor 

by  the  (brews  which  pafs  through  the  feet  of  the  mill,  which  has  parted  through  the  fieve  is  turbid,  and  of  a 

a  deal  board,  about  an  inch  thick,  and  properly  fhaped,  brownifh  colour,  on  account  of  the  extractive  matter 

is  placed  under  the  mill.  which  is  diffolved  in  it ;   it  depofits,   in  the  fpace  of 

When  we  wifh  to  make  uie  of  this  mill,  it  is  to  be  five  or  fix  hours,  the  flour  which  was  fufpended  in  it. 

fixed  by  the  feet,  in  the  manner  already  defcribed  ;  it  When  all  the  flour  is  fettled  to  the  bottom,  the  liquor 

is  alfo  fixed  at  the  top,  by  means  of  the  crofs  piece  I,  is  to  be  poured  off  and  thrown  away,  being  ufelefs ;  a 

fig.  6.  and  7.     The  tub  is  then  to  have  water  poured  great  quantity  of  very  clean  water  is  then  to  be  pour- 

into  it' as  high  as  K,  and  the  top  of  the  mill  is  to  be  ed  upon  the  flour  remaining  at  the  bottom  of  the  tub, 

filled  with  potatoes,  properly  walhed  and  cut ;  the  han-  which  is  to  be  ftirred  up^  in  the  water,  that  it  may  be 

die  L  is  to  be  turned  round,  and  the  potatoes,  after  wafhed,  and  the  whole  is  to  iland  quiet  till  the  day 

being  oround  between    the  two  graters,  go  out  gra-  following.     The  flour  will  then  be  found  to  have  fet- 

dually  at  the  lower  part,  being  affifted  by  the  motion  tied  at  the  bottom  of  the  tub  ;  the  water  is  again  to 

produced  in  the  water  by  the  action  of  the  mill.  be  poured  cff  as  ufelefs,  the  flour  wafhed  in  a  frefh 

It  is  not  neceffary,  in  the  conftrudion  of  finch  a  mill,  quantity  of  pure  water,  and  the  mixture  paffed  through 

to  be  very  particular  with  refpect  to  its  proportions ;  a  filk  fieve  pretty  fine,    which  will   retain  any  fmall 

but,  in  order  to  make  known  thofe  which  experience  quantity  of  pulp  which  may  have  paffed  through  the 

has  proved  to  be  good  ones,  a  fcale  is  given  with  the  hair  lievs.     The  whole  mult  once  more  be  fuffred  to 

figures,  to  which  recourfc  may  be  had.     With  a  mill  ftand  quiet  till  the  flour  is  entirely  fettled;  if  the  wa- 

of  this  fize,   100  pounds  of  potatoes  may  be  ground  in  ter  above  it  is  perfectly  clear  and  colourlefs,  the  flour 

the  fpace  of  two  hours.  has  been  fufficiently  wafhed  ;  but  if  the  water  has  any 

We  are  perfuaded  that  this  mill  will  anfwer  perfectly  fenfible  appearance  either  of  colour  or  of  tafte,  the  flour 

well  for  grinding  horfe-chefnuts  ;  and  we  hope,  that  muft  be  again  wafhed,  as  it  is  abfolutely  neceflary  that 

where  they  can  be  had  they  will  be  ufed  in  preference  none  of  the  extractive  matter  be  fuffered  to  remain. 
to  potatoes.     We  fhall,  however,  give  M.  Baume's  me-         When  the  flour  is  fufficiently  waihed,  it  may  be  ta- 

thod  of  extracting  ftarch  from  the  ground  potatoes,  ken  out  of  the  tub  with  a  wooden  fpoon  ;  it  is  to  be 

not  only  becaufe  it  will   be  acceptable  to  thofe  who  placed  upon  wicker  frames  covered  with  paper,  and 

have  not  horfe-chefnuts,    but   alfo  becaufe  thofe  who  dried,  properly  defended  from  duft.     When  it  is  tho- 

have  may,  by  following  it,  be  able,  perhaps,  to  make  roughly  dry,  it  is  to  be  paffed  through  a  filk  fieve,  that 

ftarch  of  them,  without  encroaching  upon  Lord  Wil-  if  any  clotted  lumps  fhould  have  been  formed  they  may 

liam  Murray's  patent.  be  divided.     It  is  to  be  kept  in  glafs  veffels  flopped. 

In  order  to  prepare  ftarch  from  potatoes,  fays  M.  with  paper  only.     See  Vegetable  Substances^  Suppl. 
Baume,  any  quantity  of  thefe  roots  may  be  taken,  and         N.  B.     Almoft  all  the  flour  of  potatoes  that  is  to  be 

foaked  in  a  tub  of  water  for  about  an  hour;  they  are  bought  contains  a  fmall  quantity  of  fand,  which  is  per- 

afterwards  to  have  their  fibres  and  flioots  taken  off,  and  ceived  between  the  teeth  ;  it  is  owing  to  the  potatoes 

then  to  be  rubbed  with  a  pretty  ftrong  brufh,  that  the  not  having  been  properly  wafhed;  for  the  fand  which, 

earth,  which  is  apt  to  lodge  in  the  inequalities  of  their  lodges  in  the  knobs  and  wrinkles  of  thefe  roots,  is  not 

furface,  may  be  entirely  removed  ;  as  this  is  dene,  they  always  eafy  to  get  out. 

are  to  be  wafhed,  and  thrown  into  another  tub  full  of         STARKS,  a  plantation  in  Lincoln  county,  Maine,, 

clean  water.     When  the  quantity  which  we  mean  to  fituated  on  the  W.  fide  of  Kennebeck  river,  near  Nor- 

make  ufe  of  has  been  thus  treated,  thofe  which  are  too  ridgewalk. — Morse. 

large  are  to  be  cut  into  pieces  about  the  fize  of  eggs,         STARKSBOROUGH,  a  townfnipin  Addifon  coun-. 

and  thrown  into  the  mill;  that  being  already  fixed  in  ty,  Vermont,   12  miles  E.  of  Ferrifburg.     It  contains, 

the  oval  tub,  with  the  proper  quantity  of  water;  the  40  inhabitants.—^. 

handle  is  then  turned  round,  and  as  the  potatoes  are  STARLINGS,   or  Sterlings,  the  name  given  to 

grated  they  pafs  out  at  the  bottom  of  the  mill.     The  the  ftrong  pieces  of  timber  which  were  driven  into  the 

pulp  which  ccliecls  about  the  mill  muft  be  taken  off  bed  of  the  river  to  protect  the  piles,   on  the  top  of 

from  time  to  time  with  a  wooden  fpoon,  and  put  afide  which  were  laid  the  flat  beams  upon  which  were  built 

in  water.  the  bafes  of  the  ftone  piers  that  fupport  the  arches  of 

When  all  the  potatoes  are  ground,  the  whole  of  the  London  bridge.     In  general,  ftarlings  are  large  piles, 

pulp  is  to  be  collected  in  a  tub,  and  mixed  up  with  a  placed  on  the  outfide  of  the  foundation  of  the  piers  of 

great  quantity  of  clean  water.     At  the  fame  time,  an-  bridges,  to  break  the  force  of  the  water,  and  to  protect, 

other  tub,  very  clean,  is  to  be  prepared,  on'the  brim  of  the  ftone  work  from  injury  by  floating  ice.     They  are 

which  are  to  be  placed  two  wooden  rails,  to  fupport  a  otherwife  called  Jettes,  which  fee  in  this  Supplement ; 

hair  fieve,  which  mutt  not  be  too  fine.     The  pulp  and  and  their  place  is  often  iupplied  by  large  ftones  thrown 

water  are  to  be  thrown  into  the  fieve ;  the  flour  paffes  at  random  round  the  piers  of  bridges,  as  may  be  feen 

through  with  the  water,  and  frefh  quantities  of  water  at  Stirling  bridge'  when  the  river  is  low ;  and  as  was. 

are  fucceffively  to  be  poured  on  the  remaining  pulp,  done  by  Mr  Smeaton's  direction  round  the  piers  of  the 

till  the  water  runs  through  as  clear  as  it  is  poured  in.  centre  arch  of  London  bridge,  when  it  was  thought  in,; 

In  this  way  we  are  to  proceed  till  all  the  potatoes  that  danger  of   being  undermined   by  the  current.      See 

were  ground  are  ufed.  Smeaton,  EttcycL, 
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STATIONARY,  in  aftronomy,  the  (late  of  a  pla-    Mr  Cartwright  (fee  Phil.  Mag.)  was  one  of  the  very 
t  when,  to  an  obferver  on  the  earth,  it  appears  for    firrt  thought  of  and  tried  for  this  purpofe,  and  was  si- 


net 

fome  time  to  ftand  ftill,  or  remain  immoveable  in  the  ven  up,  as  well  as  all  others  on  the' fame  principle  f  and 
fame  place  in  the  heavens.  For  as  the  planets,  to  fuch  the  immediate  contact  of  cold  water  was  preferred  as 
an  obferver,  have  fometimes  a  progreffive  motion,  and  incomparably  more  effective.  The  great  fuperiority  of 
fometimes  a  retrograde  one,  there  muft  be  fome  point  the  capacity  of  wlter  for  heat  is  now  well  known.  It 
between  the  two  where  they  mult  appear  ftationary. 

STATEN  IJland,  lies  9  miles  S.  W.  of  thecity  of  New- 
York,  and  conftitutes  Richmond  county.  The  ifland 
is  about  18  miles  in  length,  and  at  a  medium  6  or 
7  in  breadth,  and  contains  3,835  inhabitants.  On 
the  fouth  fide,  is  a  confiderable  tract  of  level,  good 
land  ;  bur  the  ifland  in  general,  is  rough  and  the  hills 
high.      Richmond  is  the  only  town  of  any  note,  and 


that  is  an  inconfiderable   place.     The  inhabitants  are 


is  true,  that  when  we  employ  an  extenfive  cold  furface 
of  the  condenfer,  this  furface  is  kept  cold  by  the  water 
round  it ;  and  therefore  we  ftill  avail  ourfelves  of  this 
great  avidity  of  water  for  heat.  But  this  water  muft 
act  through  the  intervention  of  the  vefTel ;  and  the  fub- 
ftance  of  the  vefTel  does  not  convey  heat  to  the  fur- 
rounding  water  in  an  inftant. 

Page  749.  col.  2. — No  diftinct  experiment  fhews  fo 
great  an  expanfion  of  water,  when  converted  into  fteam 


chiefly  defcendants  of  the  Dutch  and  French  ;  and  are  at  the  temperature  2120 ;  and  under  the  preffure  of  the 

noted  for   their  hofpitality   to   ftrangers,  and  love  of  air  Mr  Watt  never  found  it  more  than  1800  times  ra- 

their' native  fpot. — Morse.  rer  than  water. 

Staten  Land,  an  ifland  at  the  extremity  of  South-        Page  753.  col.  1 The  heat  expended  in  boiling  off 

America,  about  30  miles  in  length  and  12  in  breadth,  a  cubic  foot  of  water  is  about  fix  times  as   much  as 

It  lies  to  the  eaftward  of  the   E.  point  of  Terra  del  would  bring  it  to  a  boiling  heat  from  the  medium  tem- 

Fuego,  and  from   which  it    is  feparated   by  Strait  le  perature  (55°)  in  this  climate. 

Maire.  The  centre  of  the  ifland  is  in  lat.  about  54  30         Page  758.  col.  2. — The  quantity  of  water  neceffary 

S.  and  long.  64  30  W. — ib.  for  injection  may  be  determined  on  principle,  at  leaft 

STATESBURG,  a  poft-town  of  S.  Carolina,  and  for  an  engine  having  a  feparate  condenfer.  Every  cu- 
the  capital  of  Clermont  county,  fituated  on  the  E.  fide  bic  foot  of  common  fteam  produces  about  an  inch  of 
of  Beech  Creek,  which  unites  with  Shanks  Creek,  and  water  when  condenfed,  and  contains  about  as  much  la- 
empties  into  the  Wateree,  a  few  miles  below  the  town,  tent  heat  as  would  raife  1 100  inches  of  water  one  de- 
It  contains  10  or  12  houfes,  a  court-houfe  and  gaol.  gree.  This  fteam  muft  not  only  be  condenfed,  but 
It  is  20  miles  S.  by  E.  of  Camden,  100  N.  by  W.  muft  be  cooled  to  the  temperature  of  the  hot  well; 
of  Charleston,  and  663  S.  W.  of  Philadelphia. — ib.  therefore  as  many  inches  of  cold  water  muft   be  em- 

STAUNTON,  a  poft-town  of  Virginia,  and  the  ployed  as  will  require  all  this  heat  to  raife  it  to  the  tern- 
capital  of  Augufta  county.  It  is  fituated  on  the  S.  E.  perature  of  the  hot  well.  Therefore  let  x  be  the  cubic 
fide  of  Middle  river,  a  water  of  Patowmack,  a  little  feet  of  fteam,  or  capacity  of  the  cylinder,  and  letj  be 
to  the  N.  of  Maddifon's  Cave.  It  contains  about  160  the  inches  of  cold  water  expended  in  condenfing  it. 
houfes,  moftly   built  of  (tone,  a  court-houfe  and  gaol.  Let  a  be  the  difference  between  2120  and  the  tempera- 


It  is  93  miles  from  the   Sweet   Springs,   100  miles  S 
W.  by   S.  of  Winchester,    126  W.  N.  W.  of    Rich- 
mond, and  287  from  Philadelphia — ib. 

Staunton,  a  fmall  river  of  Virginia,  which  rifes  on 
the  W.  fide  of  the  Blue  Ridge,  and  breaks  through 
that  mountain  in  lat.  about  37  8  N.  and  uniting  with 
Dan  river  forms  the  Roanoke,  above  the  Occoneachy 
Iflands,  about  100  miles  from  its  fource.  It  is  alio 
called  Smith's  river. — ib. 

STAUSEE,  Fort,  juft  above  the  Falls  of  Niagara, 
and  8  miles  above  Queens-Town. — ib. 


ture  of  the  hot  well,  and  b  the  difference  between  the 
temperature  of  the  well  and  the  injection  cittern.     We 

1 1 00  +  a  X  x 

have y  bzz  x  x  1 1 00  4-  a,  or  y  — r • 


Thus,  if  the  temperature  of  the  hot  well  be  iooQ 
(and  it  fhould  never  be  higher,  if  we  would  have  a  to- 
lerable vacuum  in  the  cylinder),  and  that  of  the  injec- 
tion ciftern  be  500,  we  have  a  —  112,  and  b  =  50,  and 

1212  ,  r 

y  — x,  =  24,24  x,  or  24^  x;  that  is,  every  foot 

5° 
STEADMAN's   Creek,  in  the   ftate   of  New- York,    of  the  capacity  of  the  cylinder,  or  every  inch  of  water 

The  main  fork  of  this  creek  empties  into  Niagara  river,  evaporated  from  the  boiler,  requires  more  than  24  inch- 
above  Fort  Schloffer. — ib.  es  of  water  to   condenfe  the  fteam.     A  wine  pint  for 
STEAM,  Steam-Engine.     The  few  following  cor-  every  inch  of  water  boiled  off,  or  every  cubic  foot  of 
rections  of  thefe  articles  in  the  Encycl.  were  communi-  capacity  of  the  cylinder,  may  be  kept  in  mind,  as  a 


cated  by  the  author. 
Page  745.  ccl.  ij 


-It  was  not  at  the  York  Build- 


large  allowance.     Or,  more  exactly,  if  the  engine  be  in 
good  order,  and  the  injection  water  as  low  as  500,  and 


ing  waterworks  in  London  that  the  boiler  burft,  but  in  the  hot  well  not  above  ioo°,  we  may  allow  25  gallons 
the  country  in  an  engine  erected  by  Dr  Defaguilliers.  of  injection  for  one  gallon  of  water  boiled  off.  This 
See  his  Exberimental  Philofophy,  Vol.  II.  p.  489.  greatly  exceeds  the  quantity  mentioned  in  the  cj.fe  of  a 
Pase  746.  col.  2. — The  condenfation  requires  more  good  Newcomen's  engine,  the  cylinder  of  which  con- 
cold  water  than  is  here  allowed,  as  will  appear  by  and  tained  almoft  30  cubic  feet  of  fteam.  And  this  circum- 
bye ;  and  we  a'fo  fufpect  that  the  rapidity  is  over-  ftance  fhews  the  fuperiority  of  the  engine  with  a  fepa- 
rated with  which  a  great  volume  of  fteam  is  condenfed  rate  condenfer.  The  injection  of  Newcomen's  engine 
by  the  cold  furface  of  a  velfel,  We  are  well  informed  had  been  adjufted  by  experience,  fo  as  to  make  the  beft 
that  Mr  Watt  was  much  difappointed  in  his  expecta-  compenfation  for  the  unavoidable  wafte  in  the  cylinder, 
tions  from  a  construction  in  which  this  mode  of  con-  We  prefume  that  this  machine  was  not  loaded  above 
denfation  was  adopted.  The  condenfer  employed  by  eight  pounds  per  inch,  more  likely  with  feven;  where- 
as 
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it  .11 
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as  Watt's  engine,  working  in  the  condition  now  defcri-    u£ual  mode  of  packing.     He  made  a  fimilar  packing     Steam* 


rT^  bed,  bears  a  load  not  much  below  twelve,  making  at    for  the  pifton,  and  with  a  fimilar  refult. 

leaft  twelve  ftrokes  per  minute.  PaSe  769-  cols.  1 .  2.— Mr  Boulton  eftimates  the  per- 

This  is  not  a  matter  of  mere  curiofity ;  it  affords  a  formance  of  the  engines  in  the  following  manner.  See- 
very  exact  rule  forjudging  of  the  good  working  order  ing  that  the  great  expence  of  the  engine  is  the  con- 
of  the  engine.  We  can  meafure  with  accuracy' the  wa-  fumption  of  fuel,  he  makes  this  the  ftandard  of  com- 
ter  admitted  into  the  boiler  during  an  hour,  without  putation,  and  eftimates  the  performance  by  the  work 
allowing  its  furface  to  rife  or  fall,  and  the  water  em-  which  he  engages  to  perform  by  the  confumption  of  one 
ployed  for  injection.  If  the  laft  be  below  the  propor-  bufhelof  good  Newcaftle  coal,  London  meafure,  or  con- 
tion  now  given  (adapted  to  the  temperatures  500  and  taming  84lbs  without  regard  to  the  time  in  which  this 
ioo°),  we  are  certain  that  fteam  is  wafted  by  leaks,  or  buihel  is  expended.  This  depends  on  the  fize  of  the. 
by  condenfation  in  fome  improper  place.     The  rule  is    engine. 

not  ftrietly  conformable   to  the  latent  heat  of  fteam         The  burning  one  buihel  of  coal  will, 
■which  balances  the  atmofphere,  11000  being  fomewhat 
too  great  a  value.     It  is  accommodated  to  the  actual 
performance    of  Watt's   engines,    when  in    their  beft 
working  condition. 

<-Tt  is  evident  that  it  is  of  great  importance  to  have 
the  temperature  of  the  hot  well  as  low  as  poffible  ;  be- 
caufe  there  always  remains  a  fteam  in  the  cylinder,  of 
the  fame,  or  rather  higher  temperature,  poffefling,  an 


Steel. 


1.  Raife  30  million  pounds  one  foot  high.. 

2.  It  will  grind  and  drefs  11  bufhels  of  wheat.. 

3.  It  will  Hit  and  draw  into  nail  rods  5  cwt.  of  iron; 

4.  It  will  drive    1000  cotton   fpindles,  with   all  the 

preparation  machinery,  with   the  proper  velo- 
city. 

5.  It  is  equivalent  to  the  work  often  horfes. 

The   general  performance  of  the  double    ftroke  ex- 


elafticity  which  balances  part  of  the  preifure  on  the  panfive  engines  is  fomewhat  beyond  this  ;  and  their  per- 
other  fide  of  the  pifton,  and  thus  diminifhes  the  power  formance  in  cotton  fpinning,  or  as  compared  with  horfe 
of  the  engine.  This  is  clearly  feen  by  the  barometer,  work,  is  much  under  rated.  The  firft  eftimation  is 
which  Mr  Watt  applies  to  many  of  his  beft  engines,  without  ambiguity.  Suppofe  the  engine  of  fuch  a  fize 
and  is  a  moft  ufeful  addition  for  the  proprietor.  It  as  to  confume  a  buihel  of  coals  per  hour.  This  will  be 
fhews  him,  in  every  moment,  the  ftate  of  the  vacuum,  found  equivalent  to  raifing  97  wine  boglheads  of  water 
and  the  real  power  of  his  engine,  and  tells  him  when  ten  feet  high  in  a  minute,  which  ten  ftout  draught  horfes 
there  are  leaks  by  which  air  gets  in.  cannot  do  for  a  quarter  of  an  hour  together.  They  caa 

Page  762.  cols.  1.  2. — Mr  Watt's  firft  experiment    raife  60   in  that  time,  and  work  at  this  rate  eight  or 
was  not  exactly  as  here  related,  but  much  more  analo-    perhaps  ten  hours  from  day  to  day. 
gous  to  the  prefent  form   of  his  engine.     The  conden  Mr  Watt  finds  that,  with  the  moft  judicioufly  con- 

fer was  a  cylinder  of  t-inplate,  fitted  with  a  pifton,  which  ftructed  furnaces,  it  requires  eight  feet  of  furface  of  the 
was  drawn  up  from  the  bottom  to  the  top,  before  the  boiler  to  be  expofed,  to  the  action  of  fire  and  flame  to 
eduction  cock  was  opened.  Without  this  previous  ra-  boil  off  a  cubic  foot  of  water  in  an  hour,  and  that  a 
refaction  in  the  condenfer,  there  was  no  inducement  for  buihel  of  coals  fo  applied  will  boil  off  from  eight  to 
the  fteam  to  take  this  courie,  unlefs  it  weie  made  much  twelve  cubic  feet, 
ftronger  than  that  of  ordinary  boiling  water.  Boulton  and  Watt  now  make  fteam-engines  equiva- 

The  defcription  of  the  firft  form  ot  the  engine  is  alfo  lent  in  power  to  one  or  two  horfes.  The  cylinder  and 
faulty,  by  the  omiffion  of  a  valve  immediately  below  the  whole  machinery  does  not  occupy  more  room  than  a 
eduction  pipe.  This  valve  is  lhut  along  with  the  valve  fine  lady's  working  table,  (landing  in  a  fquareof  about 
I,  to  prevent  the  fteam,  which  fhould  then  go  into  the    2\  feet,  and  about  5  feet  high. 

lower  part  of  the  cylinder,  from  alfo  going  down  into  STEEL,  (fee  that  article  EncycL  and  Chemistry, 
the  condenfer.  This  is  not  abfolutely  necelfary,  but  its  n°  1 14.  Suppl. )  is  compofed  of  iron  and  carbon.  In 
advantage  is  evident.  addition  to  the  old  proofs  which  we  had  of  this  fact,  ic 

Page  766.  col.  i. — This  form  of  the  engine  was  ve-  occurred  to  Morveau,  alias  Guy  ton,  to  attempt  to  con- 
jy  early  put  in  practice  by  Mr  Watt — about  the  year  vert  fott  iron  into  fteel,  by  ufing  the  diamond  in- 
1775.  The  fmall  engine  at  Mr  Bouhon's  works  at  ftead  of  charcoal  in  the  procefs  of  cementation.  This 
Soho  was  erected  in  1776;  and  the  engine  at  Shad-  expensive  experiment,  which  was  fuggefted by  M.Clouet,. 
well  waterwoiks,  one  ot  the  beft  yet  erected,  had  been  was  made,  by  inclofing  within  a  fmall  crucible  of  very 
working  fome  time  when  we  faw  it  in  1778.  We  foft  iron. a  diamond,  and  fliutting  up  the  crucible  by  a 
mention  this,  becaufe  we  have  been  told  that  Mr  Horn-  ftopper  well  adjufted.  This  crucible  of  iron,  with  its, 
blower  puts  in  feme  claim  to  priority  in  this  invention,  contents,  was  placed,  without  the  addition  of  any  fur- 
We  do  not  think  that  Mr  Hornblower  erected  any  of  rounding  matter,  in  a  very  fmall  Heffian  crucible,  and 
his  engines  before  1782;  and  as  Mr  Hornblower  was,  the  latter  in  a  fecond  crucible  of  the  fame  earth  ;  but 
we  believe,  working  with  Boulton  and  Watt  before  that  the  fpace  between  the  two  latter  crucibles  was  filled. 
time,  we  think  it  fully  more  probable  that  he  has  in  this  with  filiceous  land,  free  from  all  ferruginous  particles., 
refpect  profited  by  the  inftruction  of  fuch  intelligent  In  the  laft  place,  the  large  crucible  was  luted  with  earth 
employers.  We  may  alfo  obferve,  that  Mr  Watt  em-  arifing  from  pounded  crucibles  and  unbaked  clay,  and 
ployed  the  fame  contrivance  which  we  have  defcribed  the  whole  was  expofed  about  an  hour  to  a  three  blalt 
with  much  approbation  in  p.  772.  EncycL  for  keeping  forge  fire.  When  the  whole  was  cooled,  the  iron  was 
the  collar  round  the  pifton  rods  fteam  and  air  tight,  found  in  the  interior  Heffian  crucible  converted  into  a 
He  found  them  effectual,  but  that  they  required  more  folid  ingot  of  caft  fteel.  Thus  the  diamond  difappeared 
attention  for  keeping  them  in  fit  condition  than  the    by  the  affinity  which  iron  exerciied  on  it  by  the  help; 
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of  the  high  temperature  to  which  they  were  both  ex- 
pofed,  in  the  fame  manner  as  a  metal  difappears  in  the 
alloy  of  another  metal.  The  diamond  therefore  fur- 
nifhed  here  the  fame  principle  as  carbon,  Since  the  pro- 
duct of  the  union  has  the  fame  properties. 

The  converfion  into  Heel  could  not  be  doubted. 
The  ingot  having  been  pclifhed  on  a  lapidary's  wheel, 
a  drop  of  weak  nitrous  acid  immediately  produced  a 
dark-grey  fpot,  abfolutely  like  that  exhibited  on  Eng- 
lish caft  fteel,  and  on  caft  Reel  produced  by  the  procefs 
ofC.Clouet.  Thofe  who  have  often  tried  fteel  by 
this  kind  of  proof,  long  ago  pointed  out  by  Rinmann, 
had  occaSion  to  remark,  that  the  fpot  of  caft  fteel,  tho' 
very  fenfible,  is,  however,  lefs  black  than  that  of  fteel 
made  by  cementation,  which  depends  perhaps  on  the 
different  degree  of  oxydation  of  the  carbon  which  they 
have  taken  in. 

The  procefs  of  M.  Clouet  here  mentioned,  for  pro- 
ducing caft  fteel,  confifts  in  nothing  more  than  throw- 
ing a  quantity  of  glafs  into  the  mafs  of  iron  and  char- 
coal during  the  formation  of  the  former  into  fteel.  The 
fame  chemift  has  afcertained  that  iron,  during  its  con- 
verfion into  fteel,  abforbs  0.2013  of  its  weight  of  car^ 
bon;  and  that  the  affinity  of  iron  for  carbon  is  fo  ftrong, 
that,  at  a  white  heat,  it  is  capable  of  decompofing  car-' 
bonic  acid  gas.  This  he  proved  by  the  following  ex- 
periment. 

If  fix  parts  of  iron  be  mixed  with  four  parts  of  a 
mixture  compofed  of  equal  quantities  of  carbonat  of 
lime  and  clay,  and  kept  in  a  crucible  at  a  white  heat 
for  an  hour  or  longer,  according  to  the  quantity,  the 
iron  will  be  converted  into  fteel.  The  decompofition 
of  carbonic  acid  is  evidently  the  confequence  of  a  com- 
pound affinity  ;  part  of  the  iron  combining  with  the 
carbon,  and  another  part  with  the  oxygen  of  the  car- 
bonic acid  gas.  Accordingly  the  commissioners,  who 
were  appointed  to  examine  the  procefs,  remark,  that  a 
quantity  of  oxyd  of  iron  was  always  mixed  with  the 
melted  earthy  fubftance,  which  was  feparated  from  the 
fteel. 

STEEP  ROCK,  a  curious  ledge  of  perpendicular 
fhelly  rocks,  which  form  the  W.  bank  of  Hudibn's 
river,  with  fome  interruptions,  for  12  or  13  miles  from 
the  Tappan  Sea,  to  within  1 1  miles  of  New- York  city. 
Some  of  thefe  ledges  are  from  150  to  200  feet  high. 
As  you  pafs  down  the  river  from  the  Tappan  Sea, 
by  thefe  rocks,  the  profpect  on  every  fide  is  enchant- 
ing. On  the  N.  the  Tappan  Sea,  a  fine  broad  bay 
opens  to  view,  fkirted  with  high  hills ;  on  the  S.  the 
river  lies  under  the  eye  as  far  as  it  diftinguifhes  ob- 
jects ;  on  the  W.  are  the  Steep  Rocks,  before  defcrib- 
ed  ;  and  on  the  E.  a  fine  cultivated  country. — Morse. 

STEEVENS  (George),  the  moft  fuccefsful  of  all 
the  editors  and  commentators  of  Shakefpeare,  was  born 
1735.  Of  his  parents  we  know  nothing,  but  that  they 
feem  to  have  been  in  circumftances  which  may  be  deem- 
ed affluent.  George  received  the  rudiments  of  his  claf- 
iical  education  at  Kingfton-upon-Thames,  under  the 
tuition  of  Dr  Woodefon  and  hisaSfiftants  ;  and  had  for 
a  companion  at  that  fchool  Gibbon  the  hiftorian.  From 
Kingfton  he  went  to  Eton,  whence,  after  fome  years, 
he  was  admitted  a  fellow-commoner  of  King's  College, 
Cambridge;  but  with  the  courfeof  his  ftudies  in  the  uni- 
verfity  we  are  not  acquainted.  If  we  might  hazard  a 
conjecture,  from  the  manner  in  which  he  employed  his 
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riper  years,  we  fhould  fuppofe  that  he  had  little  relifh  Stecvw,, 
for  thofe  mathematical  fpeculations  which  in  Cambridge 
lead  to  academical  honours.  After  he  left  the  univer- 
sity, he  accepted  a  commifllon  in  the  ESfex  militia  on 
its  firft  eftablifhment :  and  he  fpent  the  latter  years  of 
his  life  at  Hampftead  in  almoft  total  feclufion  from  the 
world  ;  feldom  mixing  with  fociety  but  in  the  flicps  of 
bookfellers,  in  the  Shakefpeare  Gallery,  or  in  the  morn- 
ing converfations  of  Sir  Jofeph  Banks.  He  died  Ja- 
nuary 1800. 

This  is  a  very  meagre  account  of  the  incidents  which 
muft  have  taken  place  in  the  life  of  a  man  fo  confpicu- 
ous  in  the  republic  of  letters  ;  but  we  have  had  no  op. 
portunity  of  improving  it.  His  character,  as  drawn  in 
the  Monthly  Magazine,  believing  it  to  be  juft,  we  (hall 
adopt,  as  it  will  fupply  in  fome  degree  the  defects  of 
our  narrative. 

Though  Mr  Steevens  is  known  rather  as  a  commen- 
tator than  as  an  original  writer ;  yet,  when  the  works 
which  he  illuftrated,  the  learning,  fagacity,  tafte,  and 
general  knowledge  which  he  brought  to  the  taSk,  and 
the  fuccefs  which  crowned  his  labours,  are  confidered, 
it  would  be  an  act  of  injuftice  to  refufe  him  a  place 
among  the  firft  literary  characters  of  the  age.  Adorn- 
ed by  a  verfatility  of  talents,  he  was  indeed  eminent 
both  by  his  pen  and  his  pencil.  With  the  one  there 
was  nothing  which  he  could  not  compofe,  and  with  the 
other  there  was  nothing  which  he  could  not  imitate  fo 
clofely,  as  to  leave  a  doubt  which  was  the  original  and 
which  the  copy.  But  his  chief  excellence  lay  in  his 
critical  knowledge  of  an  author's  text ;  and  the  beft  fpe- 
cimen  of  his  great  abilities  is  his  edition  of  Shakefpeare, 
in  which  he  has  left  every  competitor  far  behind  him. 
He  had,  in  Short,  ftudied  the  age  of  Shakefpeare,  and 
had  employed  his  perfevering  induftry  in  becoming  ac- 
quainted with  the  writings,  manners,  and  laws  of  that 
period,  as  well  as  the  provincial  peculiarities,  whether 
of  language  or  cuftom,  which  prevailed  in  different 
parts  of  the  kingdom,  but  more  particularly  in  thofe 
where  Shakefpeare  paffed  the  early  years  of  his  life. 
This  ftore  of  knowledge  he  was  continually  increafing, 
by  the  acquisition  of  the  rare  and  obfolete  publications 
of  a  former  age,  which  he  fpared  no  expence  to  ob- 
tain ;  while  his  critical  fagacity  and  acute  obfervation 
were  employed  inceifanily  in  calling  forth  the  hidden 
meanings  of  the  great  dramatic  bard,  from  their  co- 
vert, and  confequently  enlarging  the  display  of  his  beau- 
ties. This  advantage  is  evident  from  his  laft  edition  of 
Shakefpeare,  which  contains  fo  large  a  portion  of  new, 
interesting,  and  accumulated  illuftration.  In  the  pre- 
paration of  it  for  the  prefs,  he  gave  an  inftance  of  edi- 
torial activity  and  perfeverance  which  is  without  ex- 
ample. To  this  work  he  devoted  folely,  and  exclu- 
sively of  all  other  attentions,  a  period  of  18  months ; 
and  during  that  time  he  left  his  houfe  every  morning 
at  one  o'clock  with  the  Hampftead  patrole,  and  pro- 
ceeded, without  any  consideration  of  the  weather  or  the 
feafon,  to  his  friend  Mr  Ifaac  Read's  chambers,  in  Bar- 
nard's Inn,  where  he  was  allowed  to  admit  himfelf,  and 
found  a  room  prepared  to  receive  him,  with  a  fheet  of 
the  Shakefpeare  letter  prefs  ready  for  correction.  There 
was  every  book  which  he  might  wifh  to  confult ;  and 
to  Mr  Read  he  could  apply,  on  any  doubt  or  fudden 
fuggeftion,  as  to  a  man  whofe  knowledge  of  Englifh 
literature  was  perhaps  equal  to  his  own.  This  noctur- 
nal 
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nal  toil  greatly  accelerated  the  printing  of  the  work  ;  as  rolina ;  containing  2,733  inhabitants,  of  whom  226  are 

while  the  printers  flept  the  editor  was  awake  ;  and  thus,  whites. — ib. 

in  lefs  than  twenty  months,  he  completed  his  laft  fplen-  STEPHENTOWN,  a  townfhip  of  good  land   in 

did  edition  of  Shakefpeare,  in  fifteen  large  octavo  vo-  New- York,  in  RenfTelaer  county,  between  Lebanon  and 

lumes;  an  almoft  incredible  labour,  which  proved  the  Scoodack.  _  It   is  about  14  miles  fquare,  and  lies  20 
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I 
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aftonifhing  energy  and  perfevering  powers  of  his  mind. 
That  Mr  Steevens  contented  himfelf  with  being  a 
commentator,  arofe  probably  from  the  habits  of  his 
life,  and  his  devotion  to  the  name,  with  which  his 
own  will  defcend  to  the  lateft  pofterity.  It  is  probable 
that  many  of  his  jeux  d'efprit  might  be  collected : 
there  is  a  poem  of  his  in  Dodfley's  Annual  Regifter, 
under  the  title  of  The  Frantic  Lover,  which  is  fuperior 
to  any  fimilar  production  in  the  Englifh  language.  Mr 
Steevens  was  a  clafiical  fcholar  of  the  firft  order.     He 


miles  E.  of  Albany.  Of  its  inhabitants  624  are  elec- 
tors. The  timber  on  the  low  land  is  pine,  hemlock, 
beech,  birch,  afh,  maple.  On  the  hills,  pine,  hemlock, 
black  and  white  oak,  walnut  and  poplar. — ib. 

STEREOMETER,  an  inarument  lately  invented 
in  France  for  meafuring  the  volume  of  a  body,  however 
irregular,  without  plunging  it  in  any  liquid.  If  the 
capacity  of  a  vefTel,  or,  which  is  the  fame  thing,  the 
volume  of  air  contained  in  that  vefTel,  be  meafured, 
when  the  vefTel  contains  air  only,  and   alfo  when  the 


was  equally  acquainted  with  the  belles  lettres  of  Eu-  vefTel  contains  a  body  whofe  volume  is  required  to  be 
rope.  He  had  ftudied  hiftory,  ancient  and  modern,  but 
particularly  that  of  his  own  country.  He  pofTefTed  a 
ftrong  original  genius,  and  an  abundant  wit ;  his  imagi- 
nation was  of  every  colour,  and  his  fentiments  were  en- 
livened  wich  the  moft  brilliant  expreffions.  His  collo- 
quial powers  furpafTed  thofe  of  other  men.  In  argu- 
ment he  was  uncommonly  eloquent  ;  and  his  eloquence 
was  equally  logical  and  animated.  His  defcriptions 
were  fo  true  to  nature,  his  figures  were  fo  finely  fketch- 
ed,  of  fuch  curious  felection,  and  fo  happily  grouped, 
that  he  might  be  confidered  as  a  fpeaking  Hogarth. 
He  would  frequently,  in  his  fportive  and  almoft  boyifh 
humours,  condefcend  to  a  degree  of  ribaldry  but  little 
above  O'Keefe — with  him,  however,  it  loft  all  its  coarfe- 
nefs,  and  affumed  the  air  of  clafiical  vivacity.  He  was 
indeed  too  apt  to  catch  the  ridiculous,  both  in  charac- 
ters and  things,  and  indulge  an  indifcreet  animation 
wherever  he  found  it.  He  fcattered  his  wit  and  his 
humour,  his  gibes  and  his  jeers,  too  freely  around  him, 
and  they  were  not  loft  for  want  of  gathering. 

Mr  Steevens  pofTefTed  a  very  handfome  fortune,  which 
he  managed  with  difcretion,  and  was  enabled  by  it  to 
gratify  his  wilhes,  which  he  did  without  any  regard  to 
expence,  in  forming  his  diftinguifhed  collections  of  claf- 
fical  learning,  literary  antiquity,  and  the  arts  connected 
with  it.  His  generofity  alfo  was  equal  to  his  fortune  ; 
and  though  he  was  not  feen  to   give  eleemofynary  fix- 


known,  the  volume  of  air  afcertained  by  the  firft  mea- 
furement,  deducting  the  volume  afcertained  by  the  fe- 
cond,  will  be  the  volume  of  the  body  itfelf.  Again,  if 
it  be  admitted  as  a  law,  that  the  volume  of  any  mafs  of 
air  be  inverfely  as  the  prefTure  to  which  it  is  fubjected, 
the  temperature  being  iuppofed  conftant,  it  will  be  eafy 
to  deduce,  from  the  mathematical  relations  of  quantity, 
the  whole  bulk,  provided  the  difference  between  the 
two  bulks  under  two  known  preffures  be  obtained  by 
experiment. 

Let  it  be  fuppofed,  for  example,  that  the  firft  pref- 
fure  is  double  the  fecond,  or,  which  follows  as  a  confe- 
quence,  that  the  fecond  volume  of  the  air  be  double  the 
firft,  and  that  the  difference  be  fifty  cubic  inches,  it  is 
evident  that  the  firft  volume  of  the  air  will  likewife  be 
fifty  cubic  inches.  The  ftereometer  is  intended  to  as- 
certain this  difference  at  two  known  preffures. 

The  inftrument  is  a  kind  of  funnel  A  B  (fig.  1.), 
compofed  of  a  capfule  A,  in  which  the  body  is  placed, 
and  a  tube  B  as  uniform  in  the  bore  as  can  be  procu- 
red. The  upper  edge  of  the  capfule  is  ground  with 
emery,  in  order  that  it  may  be  hermetically  clofed  with 
a  glafs  cover  M  {lightly  greafed.  A  double  fcale  is 
pafted  on  the  tube,  having  two  fets  of  graduations  ;  one 
to  indicate  the  length,  and  the  other  the  capacities,  as 
determined  by  experiment. 

When  this  inftrument  is  ufed,  it  muft  be  plunged  in 


pences  to  fturdy  beggars  or  fweepers  of  the  croflings,     a  vefTel  of  mercury  with  the  tube  very  upright,  until 


iew  perfons  diftribuied  banknotes  with  more  liberality  ; 
and  fome  of  his  acts  of  pecuniary  kindnefs  might  be 
named,  which  could  only  proceed  from  a  mind  adorn- 
ed with  the  nobleft  fentiments  of  humanity.  He  pof- 
feffed  all  the  grace  of  exterior  accomplifhment,  acquired 
at  a  period  when  civility  and  politenefs  were  character- 
iftics  of  a  gentleman 


the  mercury  rifes  within  and  without  to  a  point  C  of 
the  fcale.     See  fig.  2. 

The  capfule  is  then  clofed  with  the  cover,  which 
being  grealed  will  prevent  all  communication  between 
the  external  air  and  that  contained  within  the  capfule 
and  tube. 

In  this  fituation  of  the  inftrument,  in  which  the  mer- 


He  has  bequeathed  his  valuable  Shakefpeare,  illuftra-     cury  ftands  at  the  fame  height  within  and  without  the 

tube,  the  internal  air  is  comprefTed  by  the  weight  of  the 
atmofphere,  which  is  known  and  exprefTed  by  the  length 
of  the  mercury  in  the  tube  of  the  common  barometer. 
The  inftrument  is  then  to  be  elevated,  taking  care  to 
keep  the  tube  conftantly  in  the  vertical  pofition.  It  is 
reprefented  in  this  fituation,  fig.  2.  fecond  pofition.  The 
mercury  defcends  in  the  tube,  but  not  to  the  level  of 
the  external  furface,  and  a  column  I)E  of  mercury  re- 
mains fufpended  in  the  tube,  the  height  of  which  is 
known  by  the  fcale.  The  interior  air  is  therefore  lefs 
compreffed  than  before,  the  increafe  of  its  volume  being 
equal  to  the  whole  capacity  of  the  tube  from  C  to  D, 
which  is  indicated  by  the  fecond  fcale. 

B  b  It 


ted  with  near  1500  prints,  to  Lord  Spencer;  his  Ho- 
garth perfect,  with  the  exception  of  one  or  two  pieces, 
to  Mr  Windham  ;  and  his  corrected  copy  of  Shake- 
fpeare, with  200  guineas,  to  his  friend  Mr  Read. 

STEPHENS,  a  cape,  S.  W.  of  Cape  Denbigh,  on 
the  N.  W.  coaft  of  North-America,  and  is  at  the  S. 
E.  part  of  Norton  Sound.  Stuart's  Ifland  is  oppofite 
to  it.  N.  lat.  63  33,  W.  long.  162  19.  Between 
this  and  Shoal  Nefs  is  fhoal  water. — Morse. 

Stephens,  a  fhort  river  of  Vermont,  which  empties 
into  Connecticut  river,  from  the  N.  W.  in  the  town  of 
Barnet. — ib. 

Stephens,  Si,  a  parifh  of  Charlefton  diftrict,  S.  Ca- 
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It  Is  known  therefore  that  the  preffures  are  in  pro- 
portion to  the  barometrical  column,  and  to  the  fame 
column  diminiihed  by  the  fubtradion  of  DE.  And 
the  bulks  of  the  air  in  thefe  two  ftates  are  inverfeljr  in 
the  fame  proportion  :  and  again  the  difference  between 
thefe  bulks  is  the  abfolute  quantity  left  void  in  the  tube 
by  the  fall  of  the  mercury  ;  from  which  data,  by  an 
eafy  analytical  procefs,  the  following  rule  is  deduced  : 
Multiply  the  number  which  exprelfes  the  lefs  preffure 
by  that  which  denotes  the  augmentation  of  capacity, 
and  divide  the  product  by  the  number  which  denotes 
the  difference  of  the  preffures.  The  quotient  will  be 
the  bulk  of  the  air  when  fubject  to  the  greater  pref- 
fure. 

To  render  this  more  eafy  by  an  example,  fuppofe 
the  height  of  the  mercury  in  the  barometer  to  be  78 
centimetres,  and  the  inftrument  being  empty  to  be 
plunged  in  the  mercury  to  the  point  C.  It  is  then  co- 
vered, and  railed  until  the  fmall  column  of  mercury  DE 
is  fufpended,  for  example,  at  the  height  of  fix  centi- 
metres. The  internal  air,  which  was  at  firft  compreffed 
by  a  force  reprefented  by  73  centimetres,  is  now  com- 
prefled  only  by  a  force  reprefented  by  78 — 6,  or  72 
centimetres. 

Suppofe  it  to  be  obferved,  at  the  fame  time,  by 
means  of  the  graduations  of  the  fecond  fcale,  that  the 
capacity  of  the  part  CD  of  the  tube  which  the  mer- 
cuiy  has  quitted  is  two  cubic  centimetres.  Then  by 
the  rule  V  X  2  give  24  cubical  centimetres,  which  is 
the  volume  of  the  air  included  in  the  inftrument  when 
the  mercury  rofe  as  high  as  C  in  the  tube. 

The  body  or  which  the  volume  is  to  be  afcertained 
mule  then  be  placed  in  the  capfule,  and  the  operation 
repeated.  Suppofe,  in  this  cafe,  the  column  of  mer- 
cury fufpended  to  be  eight  centimetres,  when  the  capa- 
city of  the  part  CD  of  the  tube  is  equal  to  two  centi- 
metres cube.  Then  the  greateft  preffure  being  deno- 
ted by  78  centimetres,  as  before,  the  leaft  will  be  70 
centimetres,  the  difference  of  the  preffures  being  8,  and 
the  difference  of  the  volumes  two  cubical  centimetres. 
Hence  7f°  X  2  gives  the  bulk  of  the  included  air  under 
the  greateft  preffure  17,5  cubic  centimetres.  If  there- 
fore 17,5  centimetres  be  taken  from  24  centimetres,  or 
the  capacity  of  the  inftrument  when  empty,  the  differ- 
ence 6,5  cubic  centimetres  will  exprefs  the  volume  of 
the  body  which  was  introduced.  And  if  the  abfolute 
weight  of  the  body  be  multiplied  by  its  bulk  in  centi- 
metres, and  divided  by  the  abfflute  weight  of  one  cu- 
bic centimetre  of  diftihed  water,  the  quotient  will  ex- 
prefs the  Specific  gravity  of  the  body  in  the  common 
form  of  the  tables  where  dill illed  water  is  taken  as  uni- 
ty, or  the  term  of  comparifon. 

After  this  defcription  and  explanation  of  the  ufe  of 
his  inftrument,  the  author  proceeds  with  the  candour 
and  acutenefs  of  a  philosopher  to  ascertain  the  limits  of 
error  in  the  refuks  ;  an  object  feldom  fufficiendy  at- 
tended to  in  the  inveftigation  of  natural  phenomena. 
From  his  remits  it  appears,  that  with  the  dimenfions  he 
has  affumed,  and  the  method  prefcrihed  for  operating, 
the  errors  may  affect  the  fecond  figure.  He  likewife 
wives  the.  formula?  by  means  of  which  the  inftrument  it- 
ielf  may  be  made  to  fupply  the  want  of  a  barometer  in 
afcertaining  the  greateft  preffure.  He  likewife  ad- 
verts to  the  errors  which  may  be  produced  by  change 
»f  temperature.     To  prevent  thefe  as  much  as  poflible, 
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the  actual  form  of  the  inftrument  and  arrangements  of 
its  auxiliary  parts  are  fettled,  as  in  fig.  3.  by  which 
means  the  approach  of  the  hand  near  the  yeffel  and  its 
tube  is  avoided.  In  this  figure  the  vertical  pofition  of 
the  tube  is  fecured  by  the  fufpenfion  of  the  veffel,  and 
a  perforation  in  the  table  through  which  the  tube 
paffes.  The  table  itfelf  fupports  the  capfule  in  its  firft 
pofition,  namely,  that  at  which  the  cover  is  required  to 
be  put  on. 

Mr  Nicholfcn,  from  whofe  Journal  this  abftract  is 
immediately  taken,  fuppofes,  with  great  probability,  that 
the  author  of  the  invention  had  not  finifhed  his  medita- 
tions on  the  fubject,  when  the  memoir  giving  an  ac- 
count of  it  was  publifhed.  If  he  had,  fays  the  inge- 
nious journalift,  it  is  likely  that  he  would  have  deter- 
mined his  preffures,  as  well  as  the  meafures  of  bulks  by 
weight.  For  it  may  be  eafily  underftood,  that  if  the 
whole  inftrument  were  fet  to  its  pofrtions  by  fufpending 
it  to  one  arm  of  a  balance  at  H  (fig.  3.),  the  quantity 
of  counterpoife,  when  in  equilibrio,  might  be  applied  to 
determine  the  preffures  to  a  degree  of  accuracy  much 
greater  than  can  be  obtained  by  linear  meafurement. 

STERLING,  a  plantation  in  Lincoln  county,  Dis- 
trict of  Maine  ;  N.  W.  of  Hallowell,  and  at  no  great 
diftance.     It  contains  166  inhabitants. — Morse. 

Sterling,  in  Worcefter  county,  Mafiachufetts,  was 
formerly  a  paritli  of  Lancafter,  called  Chochfit,  incor- 
porated in  1 78 1  ;  fituated  1 2  miles  N.  E.  of  Worcefter, 
and  46  W.  of  Bofton,  and  contains  1,428  inhabitants, 
Near  the  neck  of  land  which  divides  Waufhacum 
Ponds,  on  the  S.  fide,  was  formerly  an  Indian  fort,  of 
which  the  veftiges  are  nearly  difappeared.  On  this  fpot 
was  the  palace  and  royal  feat  of  Shoian,  fachem  of  the 
Nalhaways,  proprietor  of  Nafhawogg. — ib. 

STEUBEN,  a  fmall  fort  in  the  N.  W.  Territory, 
fituated  at  the  Rapids  of  the  Ohio,  a  fhort  diftance- 
above  Clarkfville. — ib. 

Steuben,  a  new  county  of  New-York,  taken  from 
that  of  Ontario  ;  being  that  part  of  Ontario  county, 
bounded  by  the  Pennlylvania  line  on  the  S.  by  the  N. 
bounds  of  the  fix  range  of  townfhips  on  the  N.  by  the 
pre-emption  line  on  the  E.  and  by  the  Indian  line  on 
the  weft. — ib. 

Steuben,  a  townfhip  of  New- York,  in  Herkemcr 
county  ;  taken  from  Whiteftown,  and  incorporated  ia 
1792.  In  1796,  the  towns  of  Floyd  and  Rome  were 
taken  off  of  this  townfhip.  Of  its  inhabitants  417  are 
electors.  The  N.  weftern  branch  of  Mohawk  river  riles 
here  ;  and  the  centre  of  the  town  is  about  12  miles  N. 
E.  of  Fort  Schuyler,  and  32  N.  W.  of  the  mouth  of 
Canada  Creek. — ib. 

STEVENS,  a  fhort  navigable  river  of  the  Diftrict 
of  Maine.  It  rifes  within  a  mile  of  Merry  Meeting 
Bay,  with  whichit  is  connected  by  a  canal  lately  open- 
ed.— ib. 

STEVENSBURG,  a  poft-town  of  Virginia,  fituat- 
ed on  the  road  from  Philadelphia  to  Staunton.  It  con- 
tains about  60  houfes ;  the  inhabitants  are  moftly  of 
Dutch  extraction.  It  is  10  miles  N.  by  E.  of  Straf- 
burg,  87  N.  E.  by  N.  of  Staunton,  45  S.  W.  by  S.  of 
Wiltiamfport,  and  200  S.  W.  of  Philadelphia. — ib. 

STEVENTOWN,  Weft-Chefter  county,  New- York, 
is  bounded  wefterly  by  York-Town,  and  northerly  by 
Dutchels  county.  It  contains  1,297  inhabitants,  of 
whom  178  are  electors.— *ik 

STEWART- 
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STEWART-Denham  (Sir  James)  was  born  at  E-  how  or  other  omitted  to  caufe  the  name  of  Sir  James  Stewart- 
dinburgh  on  the  10th  of  October,  O.  S.  in  the  year  Stewart  to  be  called  on  the  roll  of  freeholders.  For  Denham. 
'  17 13.  His  father  was  Sir  James  Stewart  of  Good-  this  illegal  ufe  of  his  temporary  power,  Sir  James  corn- 
trees,  Bart.  Solicitor-general  for  Scotland  ;  and  his  mo-  menced  a  fuit  againft  the  prefident ;  and  refuming  the 
ther  was  Anne,  daughter  of  Sir  Hugh  Dalrymple  of  gown  as  an  advocate,  pleaded  his  own  caufe  with  great 
North  Berwick,  Bart,  prefident  of  the  college  of  juf-  energy  and  eloquence,  and  with  the  applaufe  of  the 
tice.  bench,  the  bar,  and  the  public.     This  called  Lord  Ar- 

The  firft  rudiments  of  his  education  he  received  at  nifton  from  the  bench  to  plead  in  his  own  defence  at 
the  grammar-fchool  of  North-Berwick,  which  at  the  the  bar;  and  Sir  James  could  not  have  been  oppofed  to 
time  of  his  father's  death  he  quitted  at  the  age  of  four-  an  antagonift  better  qualified  to  call  forth  all  his  powers ; 
teen,  with  the  reputation  of  being  a  good  fcholar,  but  for  that  judge  is  talked  of  at  this  day  in  Edinburgh  as 
without  any  extraordinary  advancement  in  knowledge,    the  profoundeft  lawyer  and  the  ableft  pleader  that  ever 

It  is  remarkable,  that  many  men  who  have  been  iin-  graced  the  Scottifh  bench  or  the  Scottifh  bar. 
gularly  ufeful  to  fociety  have  not  fhewn  early  fymptoms  With  the  iffue  of  this  conteft  we  are  not  acquainted  ; 
of  the  greatnefs  of  their  intellectual  powers.  A  great  but  it  drew  upon  Sir  James  Stewart  very  general  at- 
underftanding  muft  be  the  offspring  of  happy  organiza-  tention,  and  convinced  the  public,  that  had  he  continued 
tion  in  a  healthy  body,  with  co-operation  of  time,  of  at  the  bar,  he  muft  have  rifen  rapidly  to  the  head  of 
circumftance,  and  of  inftitution,  without  being  forced  his  profeflion.  On  his  travels,  however,  he  had  con- 
into  prematurity  by  exceffive  cultivation.  This  holds  traded  friendfhips  with  Lord  Marifchal,  and  other  emi- 
with  refpect  to  the  growth  and  perfection  of  every  crea-  nent  men,  attached  to  the  pretenfions  of  the  royal  fa* 
ture;  and  the  truth  appears  remarkable  with  refpect  mily  of  Stuart,  and  had  received  flattering  attentions 
to  our  own  fpecies,  becaufe  we  are  apt  to  miftake  the  from  the  Pretender  to  the  Britifh  throne;  the  impref- 
flimfy  attainments  of  artificial  education  for  the  fleady  Hon  arifing  from  which,  added  to  the  irritations  of  his 
and  permanent  foundations  of  progreffive  knowledge. 

From  the  fchool  of  North-Berwick  Sir  James  was 
fent  to  the  univerfity  of  Edinburgh,  where  he  conti- 
nued until  the  year  1735,  when  he  paffed  advocate  be- 
fore the  Court  of  Seffion,  and  immediately  afterwards 
went  abroad  to  vifit  foreign  countries.  He  was  then 
in  the  23d  year  of  his  age,  had  made  himfelf  well  ac- 
quainted with  the  Roman  law  and  hiftory,  and  the  mu- 
nicipal law  of  Scotland.  He  had  likewife  maturely 
ftudied  the  elements  of  jurifprudence ;  was  verfed  in 
the  general,  as  well  as  the  particular,  politics  of  Eu- 
rope;  and  was  bent  upon  applying  his  knowledge  to 
the  inveftigation  of  the  ftate  of  men  and  of  manners  in 
other  nations,  with  a  view  to  promote  the  benefit  of 
his  own,  and  to  confirm  himfelf  in  the  love  of  a  free 


controverfy  with  the  powerful  party  in  Scotland  at- 
tached to  the  court,  led  him,  unadvifedly,  into  connec- 
tions with  the  movers  of  the  rebellion  in  1745. 

As  he  was  by  far  the  ableft  man  of  their  party,  the 
Jacobites  engaged  him  to  write  the  Prince  Regent's 
manifefto,  and  to  affift  in  his  councils.  Information 
having  been  given  of  his  participation  in  thefe  affairs, 
he  thought  it  prudent,  on  the  abortion  of  this  unhappy 
attempt,  to  leave  Britain;  and  by  the  zeal,  it  is  faid, 
of  Arnifton,  he  was  excepted  afterwards  from  the  bill 
of  indemnity,  and  rendered  an  exile  from  his  country. 
He  chofe  France  for  his  refidence  during  the  ten 
firft  years  of  his  banifhment,  and  was  chiefly  at  An- 
goulefme,  where  he  fuperintended  the  education  of  his 
ion ;  from  thence  he  went  to  Tubingen  in  Suabia,  for 
conftitution  of  government,  by  contemplating  the  bane-  the  benefit  of  its  univerfity,  in  profecution  of  the  fame 
ful  effects  of  unlimited  monarchy  in  Germany,  Italy,  dutiful  and  laudable  defign  ;  but  in  the  end  of  the  war 
and  Spain,  and  of  extravagant  attachment  to  a  king  and  1 756,  having  been  fufpected  by  the  court  of  Verfailles 
nobility,  to  war,  and  to  pernicious  fplendour  in  France,  ot  communicating  intelligence  to  the  court  of  London 
He  travelled  firft,  however,  into  Holland,  with  a  view  lie  was  feized  at  Spa,  and  kept  fome  time  in  confine- 
to  ftudy  the  conftitution  of  the  empire  before  he  fhould  ment ;  from  which  being  liberated,  after  the  acceffion 
vifit  Germany,  and  to  attend  fome  of  the  lectures  of  of  the  prefent  king  of  Great  Britain,  he  came  by  tole- 
the  moft  eminent  profeffors  at  Utrecht  and  Leyden,  on  ration,  to  England,  and  refided  at  London  where  lie 
public  law  and  politics.     From  thence  he  paffed  into    put  the  laft  hand  to  his  Syftem  of  Political  Economy 


Germany,  refided  about  a  year  in  France,  travelled  thro' 

fome  part  of  Spain,  where  he  had  a  fever,  that  obliged 

him,  for  his  perfect  recovery  from  its  effects,  to  go  by 

the  advice  of  his  friends  to  the  fea-coaft  of  the  lovely 

province  of  Valencia ;  thence  returning,  he  croffed  the    returning  to  his  family  eftate  in  Scotland. 

Alps,   and  by  Turin  made  the  tour  of  Italy,  where         Having  nothing  profeffional  to  do  during  his  long 

chiefly  at  Rome  and  Florence  he  refided  till  the  begin-    refidence  in  France,  the  active  mind  of  Sir  James  was 

ning  of  the  year  1740;  when,  having  fpent  five  years 


the  copy  right  of  which  he  fold  to  Andrew  Millar 
and  being  permitted  to  dedicate  this  woik  to  the  king^ 
he  applied  for  a  noli  profequi,  which,  after  fome  mali- 
cious objections,  he  obtained,  and  had  the  comfort  of 


on  his  travels,  he  returned  to  Scotland,  and  married 
the  Lady  Frances  Wemyfs,  eldeft  daughter  of  the  Earl 
of  Wemyfs,  about  two  years  after  his  return. 


occupied  in  ftudy.  His  book  on  the  Principles  of  Pol 
litical  Economy  contains  moft  of  the  fruits  of  it.  He 
turned  himfelf,  in  the  intervals  of  leifure,  to  con'fider  the 
refources  of  France,  that  he  might  the  better  compile 


A  few  months  after  his  marriage  the  reprefentation    that  part  of  his  great  work  which  was  to  treat  of 


of  the  county  of  Mid-Lothian  became  vacant,  by  the 
member  being  made  a  lord  of  trade  and  plantation. 
The  candidates  were  the  late  member  and  Sir  John 
Baird  of  Newbyth.  On  the  day  of  election  Mr  Dun- 
das  of  Arnifton,  one  of  the  fenators  of  the  college  of 
juftice,  was  chofen  prefes  of  the  meeting;  and  fome 


reve- 


nue and  expenditure.  It  was  by  ftudying  the  language 
of  the  finances,  without  which  nobody  can  afk  a  proper 
queftion  concerning  them,  fo  as  to  be  underftood,  that 
he  attained  his  great  purpofe. 

As  foon  as  he  could  afk  queftions  properly,  he  ap- 
plied in  familiar  converfation  to  the  intendants  and  their 

£  b  z  fubftitutes 
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Stewart-    fubftituces  in  the  provinces  where  he  redded,  whom  he  Europe,   during  the  laft  and  the  preceding  century    ste 

Denham.^  found  extremely  defirous  to  learn  the  ftate  of  the  Bri-  turmoiled  themfelves  with  controversies  between  the  Denta* 

tifh  finances,  under  the  branches  of  the  land-tax,  cuf-  comparative  merits  of  the  ancients  and  moderns ;  and  v-r^\ 

toms,  excife,  and  other  inland  duties.     This  led  him  to  the  abettors  of  the  latter,  entrenching  themfelves  be- 

compare  the  ftate  of  the  two  nations.     The  information  hind  the  falfehoods  of  the  ancients,  on  the  Scope  of 

he  gave  was  an  equivalent  for  the  information  he  receiv-  their  remote  hiftory,  gave  the  lie  to  all  antiquity,  and 

ed  ;  curiofity  balanced  curiofity,  each  was  fatisfied  and  in  defpair  plunged  themfelves  into  the  ocean  of  fcepti- 

inftructed.     The  department  of  the  intendants  in  France  cifm. 

was  confined  to  the  taxes  which  compofed  the  recettes         Happy  had  it  been  for  fociety  if  this  fcepticifm  had 

generales,  namely,  the  taille,  the  capitation,  and  the  twen*  confined  itfelf  to  the  hiftory  of  ancient  nations  in  gene- 

tieths,  or  vigniiemes.     All  the  intendants  had  been  Mai-  ral ;  but  the  fame  fpirit,  taking  difguft  at  the  horrors 

tres  des  Requetes,  bred  at  Paris,  and  could  not  fail  to  of  Chriftian  ambition  and  bigotry,  and  contemplating 

have  much  knowledge  of  the  general  fermes  and  other  with  denfion  the  ridiculous  legends  of  modern  miracles, 

branches  of  the  revenue.     He  carefully  noted  down  at  gave  the  lie  to  all  religious  fcripture  of  the  Jews  and 

all  limes  the  anfwers  he  got ;  and  when  he  came  to  re-  Christians,  and  attempted  to  banilh  divine  intelligence, 

fide  at  Paris,  he  obtained  mere  ample  information,  both  the  Superintending  providence  of  Deity,  and  the  true 

from  the  gentlemen  of  the  revenue,  and  from  perfons  of  dignity  of  the  human  fpecies,   from  the  face  of  the 

the  parliament  of  Paris,  who  to  the  number  of  25  had  earth  ! 

been  for  15.  months  exiled  in  the  province  where  he  had         It  was  a  noble  undertaking,  therefore,  in  Sir  James, 

fo  long  refided  at  Angoulefme.  to  attempt  to  difperfe  this  mift  of  error,  by  difpaliion- 

With  thefe  advantages,  with  much  ftudy  and  atten-  ately  and  fcientifically  explaining  and  fupporting  the 

tion  to  arrangement,  he  was  enabled  to  compofe  the  chronology  of  Sir  Ifaac  Newton.     He  has  done  it  with 

fixth  chapter  of  the  fourth  part  of  the  fourth  book  of  great  precifion  and  effeel ;  and  it  is  a  book  well  worth 

his  Syftem  of  Political  Economy;   a  portion  of  that  the  perufal  of  thofe  who  wifli  to  read  ancient  hiftory 

great  work  well  worthy  the  attention  of  thofe  who  wifh  with  improvement,  or  to  prevent  themfelves  from  being 

to  know  the  ftate  of  France  in  refpecl:  of  revenue  under  bewildered  in  the  mazes  of  modern  conjefture.     It  was 

the  old  government.  printed  in  4to  at  Franckfort  on  the  Maine,  for  John 

Although   Sir  James  Stewart's  leifure,   during  the  Bernard  Eichemberg  the  Elder,  in  1757. 
firft  ten  years  of  his  exile,  was  chiefly  employed  in  fo-         In  the  year   1758,    and  the  following,    the  BritiSh 

cial  intercourfe  with  the  moft  learned,  elegant,  and  po-  Houfe  of  Commons  took  up  the  consideration  of  a  fta- 

lifhed  characters  in  France,  who  delighted  in  the  con-  tute  to  regulate  a  general  uniformity  of  weights  and 

verfation  and  friendship  of  a  man  who  poSTeSTed  at  once  meafures  throughout  the  united  kingdoms,  which  had 

immenfe  information,  on  almoft  every  fubjecl,  import-  been  fo  often  unfuccefsfully  attempted, 
ant  or  agreeable  to  fociety,  and  the  talent  of  clearly         This  called  the  attention  of  Sir  James,  not  only  to 

and  beautifully  expreffing  his  fentiments  in  flowing  and  the  investigation  of  the  particular  fubjeil  that  engaged 

animated  converfation  ;  yet  he  did  not  allow  the  plea-  that  of  the  Houfe  of  Commons,  but  to  devife  a  method 

lures  of  the  circle  and  of  the  table  to  blunt  the  fine  of  rendering  an  uniformity  of  weights  and  meafures 

feelings  of  a  man  of  genius  and  fcience.     The  labour  univerfal.     He  thought  the  caufe  of  former  difappoint- 

of  collecting  materials  for  his  great  political  work  was  ments  in  this  ufeful  purfuit  had  been  the  mistaken  no- 

oppreffive,  and  he  relieved  himfelf  with  various  enqui-  tion  that  one  or  other  of  our  prefent  meafures  Should  be 

ries,  fuited  to  the  exalted  ambition  of  his  cultivated  adopted  for  the  new  Standard.     After  the  plan  had  been 

understanding,  while  he  turned  the  charms  of  converfa-  relinquished  by  the  parliament  of  England,  he  digefted 

tion  to  the  permanent  delight  of  his  aSTociates  and  of  his  notes  and  obfervations  on  this  important  difquiiition 

pofterity.     The  motto  of  Apelles,  "  Nulla  dies  fine  li-  into  the  form  of  an  epistolary  diilertation,  which  he 

tiea,"  was  the  emblem  of  his  employment;  and  it  is  tranfmitted  to  his  friend  Lord  Barrington,  and  refoived, 

amazing  what  may  be  done  by  daily  attention  for  im-  if  there  had  been  a  congrefs  affembled,  as  was  once  prc- 

provernent,  without  appearing  to  abstract:  any  extraor-  pofed,  to  adjuft  the  preliminaries  of  the  general  peace 

dinary  time  from  the  common  offices  and  rational  plea-  in   1763,  to  have  laid  his  plan  before  the  miniiters  of 

fures  of  fociety.  the  different  nations,  who  were  to  prepare  that  falutary 

In  the  beginning  of  the  year  1755,  Sir  James  wrote  pacification  of  the  contending  powers, 
his  Apology,  or  Defence  of  Sir  Ifaac  Newton's  Chro-         This  epistolary  differtation  Sir  James  afterwards  re- 
nology,  which  at  that  time  he  intended  to  publifh,  but  duced  at  Coltnefs,  in  the  year  1777,  into  a  form  more 
was  prevented  by  other  engagements.     It  was  commu-  proper  for  the  public  eye,  and  ient  a  corrected  copy  to 
nicated  to  feveral  peifons  of  eminence  in  France  and  a  friend,  referving  another  for  the  prefs,  which  was 
Germany  in  MS.  and  produced,  in  the  month  of  De-  printed  1790  for  Stockdak  in  Piccadilly, 
cember  that  year  in  the  "  Mercure  de  France"  an  an-         In  this  tract  the  author  Shews,  from  the  ineffectual 
fwfr  from  M.  DeShoulieres,  to  which  Sir  James  foon  attempts  that  have  been  made  to  alter  partially,  by  in- 
after  replied.  novation,  the  Standards  of  meafures  or  weights,  that  the 
The  great  Newton,  applying  aftronomical  and  ftatif-  effectual  plan  to  be  adopted,  is  to  depart  entirely  from 
tical  principles  to  the  ancient  chronology  of  Greece,  every  meafure  whatfoever  now  known,  and  to  take,  ad 
had  chaftifed  the  vanity  of  nations,  and  arretted  the  pro-  libitum,  fome  new  mafs  inftead  of  our  pound,  fome  new 
grefs  of  infidelity  in  delineating  the  hiftory  of  the  world. 
Loft  in  the  confufion  of  exceifive  pretenfions  to  an  an- 
tiquity beyond  all  meafure,  and  difguSted  by  the  fuper- 
ftitious  aids  that  were  affumed  to  fupport  thefe  preten- 


length  instead  of  our  ell,  fome  new  fpace  inftead  of  our 
acre,  and  fome  new  folid  inftead  of  our  gallon  and 
bufhel. 

For  this  purpofe  Sir  James  propofes  as  the  unit  a 


fiens  among  ancient  nations,  the  revivers  of  learning  in    mafs  to  be  verified  with  the  greatelt  poffible  accuracy, 

equal 


Sptntntng  .  Plate  xlht  . 


rig".  52 . 


Fig-.i 


TEBEBRATITL^_ 


Flg.2 


_Luwxrn  fc. 


Stock- 
port. 


S    T    E  [    j  97    ]  S     T     O 

equal  in  weight  to  ten  thoufand  Troy  grains.  The  wife  very  valuable,  though  we  certainly  do  not  think  Stewart's, 
pendulum,  as  it  fwings  at  London,  to  beat  feconds  of  that  part  of  the  fyftem  invulnerable,  in  which  the  great 
time,  he  propofes  to  be  the  meafure  of  length  ;  and  af-  aftronomer  attempts  to  prove,  that  Oflris,  Sefojlris,  and 
ter  having  laid  down  his  fundamental  principles,  he  Sefac,  are  three  names  of  the  fame  Egyptian  king.  This, 
propofes  an  ingenious  plan  for  rendering  their  adoption  however,  is  a  very  trifling  miftake  ;  and  the  modern 
univerfal  through  the  whole  world.  fciolift,  who  can  lay  hold  of  it  to  reject  the  whole,  has  cer- 
Having  obtained  his  pardon,  Sir  James  Stewart  re-  tainly  never  read,  or,  if  he  has  read,  does  not  under- 
tired  to  Coltnefs,  in  the  county  of  Lanark,  the  pater-  ftand  the  defence  of  the  fyftem  by  Sir  James  Stewart, 
nal  eftate  of  his  family,  where  he  turned  his  attention  STEWART's  Iflands,  in  the  South  Pacific  Ocean, 
to  the  improvement  of  his  neighbourhood  by  public  a  clufter  of  5  iflands  difcovered  by  Capt.   Hunter,  in 


works  and  police,  and  drew  the  firft  good  plan  for  a 
turnpike  bill,  fuited  to  the  circumftances  of  Scotland, 
which  has  been  fmce  generally  adopted.  He  repaired 
his  houfe,  planted,  improved,  and  decorated  his  eftate, 
and  in  focial  intercourfe  rendered  himfelf  the  delight  of 
his  neighbourhood  and  country. 

Never  was  there  a  man  who,  with  fo  much  know- 
ledge, and  fo  much  energy  of  expreffion  in  converfa- 
tion,  rendered  himfelf  more  delightful  to  his  company, 
or  was  more  regretted  by  his  acquaintance  when  he 
died.     Nor  was  the  active  mind  of  Sir  James  unem- 


179 1  ;  and   fo  named  in  honour  of  Admiral    Keith 
Stewart.     S.  lat.  8  26,  W.  long.  163  18.— Morse. 

STEY  Point,  on  the  Labrador  coaft,  and  N.  Atlan- 
tic Ocean.     N.  lat.  58,  W.  long.  61  40. — ib. 

STILL  WATER,  a  townfhip  of  New- York,  Al- 
bany county,  bounded  eafterly  by  Cambridge,  and 
foutherly  by  Schahtekoke  and  Anthony's  Kill.  It  con- 
tains 3,071  inhabitants  ;  of  whom  459  are  electors,, 
and  61  ilaves.     The  village  of  Stillwater,  in  this  town- 

12. 
N. 


(hip,  is  fituated  on  the  W.  bank  of  Hudfon's  river  , 
miles  from  Cohoez  Bridge,   12  from  Saratoga,  25 


ployed  for  the  general  benefit  of  his  country  during  his    of  Albany,  and  12  from  Ballftown  Springs.     A  canal 


retreat.  He  was  engaged  by  the  directiors  of  the  Eaft 
India  Company  of  England  to  digeft  a  code  for  the  re- 
gulation of  the  current  coin  of  Bengal ;  the  plan  for 
which  important  regulation  he  printed,  and  received 
from  the  court  of  directors  a  handfome  diamond  ring, 
as  a  mark  of  their  approbation. 

He  prepared  for  the  prefs,  but  never  publifhed,  an 
antidote  to  the  Syjleme  cle  la  Nature  by  Mirabeau, 
wherein  the  parallelogifms  and  fooliih  reasoning  of  that 
infidel  work  are  examined,  detected,  and  confuted.  It 
is  written  in  French  ;  and  were  the  work  of  Mirabeau 
worth  refutation,  might  be  printed  with  much  advan- 
tage to  Sir  James's  reputation  as  a  controversial  writer. 

This  great  and  good  man  died  in  November  1780, 
and  was  buried  at  Cambufnethan,  in  Lanarkfhire,  on 
the  28th  of  the  fame  month  ;  the  Duke  of  Hamilton 
and  his  neighbours  performing  the  laft  offices  to  the  re- 
mains of  their  highly  valued  friend,  and  bedewing  his 
afhes  with  their  tears. 

For  this  fhort  fketch  of  the  principal  events  in  the 
life  of  Sir  James  Stewart-Denham,  we  are  indebted  to 


is  begun  at  this  place  to  lead  the  water  of  the  Hudfon 
to  the  mouth  of  the  Mohawk,   14  miles  below. — ib. 

STINKING  Iflands,  en  the  eaft  coaft  of  Newfound- 
land Iiland.     N.  iat.  49  28,  weft  long.  52  50. — ib. 

STISSIK  Mountain,  lies  between  the  State  of  Con- 
necticut and  Hudfon's  river,  and  near  it  the  Mahikan- 
der  Indians  formerly  refided. — ib. 

STOCKBRIDGE,  a  poft-town  of  MalTachufetts,, 
Berkfhire  county,  44  miles  W.  by  N.  of  Springfield, 
141  weft  of  Bofton,  249  north-eaft  of  Philadelphia,  and 
25  miles  eaft-by-fouth  of  Kmderhook,  in  New- York.. 
The  townfhip  is  the  chief  of  the  county  ;  was  incor- 
porated in  1739,  and  contains  1,336  inhabitants. — ib. 

Stockbridge,  a  townfhip  in  Windfor  county,  Ver- 
mont, on  White  river,  and  contains  100  inhabitants.. 
— ib. 

Stockbridge,  New,  a  tract  of  land  6  miles  fquare,. 
lying  in  the  fouth-eaft  part  of  the  Oneida  Refervation,. 
in  the  State  of  New- York,  inhabited  by  the  Indians,. 
300  in  number,  who,  fome  years  fince,  removed  from 
Stockbridge,  MafTachufetts,  and  from  this  circumftance 


his  nephew  the  Earl  of  Buchan,   who,  juftly  proud  of  are  called  the  Siockbridgs  Indians.     This  tract  was  given 

his  relation  to  fuch  a  man,  cannot  be  fuppofed  to  view  to  thefe  Indians  by  the  Oneidas,  as  an  inducement  to 

all  his  projects,  or  even  all  his  reafonings,  with  the  cool  them  to  fettle  in  their  neighbourhood  ;  and  is  7  miles 

impartiality  of  ftrangers.     His  plan,  for  inftance,  of  a  fouth-eaft  of  Kahnonwolohale,  the  principal  village  of 

univerfal    ftandard  of  weights   and  meafures  for  the  the   Oneidas.     Thefe   Indians   are  under  the  paftoral 

whole  world,  though  certainly  a  grand  conception,  we  care  of  a  miffionary,  the  Rev.  Mr  Sarjeant,.  whofe  pious 

cannot  help  confidering  as  romantic  and  impracticable,  labours  have  been  attended  with  confiderable  fuccefs.. 


The  author  indeed  was  fenfible,  that  time  would  be  re- 
quisite for  its  execution  ;  and  fo  large  a  portion  of 
time,  that,  compared  with  it,  a  thoufand  years  are  but 
as  one  day,  when  compared  with  the  ordinary  life  of 
man  :  but  fchemes  of  this  magnitude  are  not  for  crea- 
tures fo  blind  and  weak  as  we  are,  who,  when  we  wan- 
der to  a  diftance  beyond  the  limits  of  our  narrow  fphere, 
with  the  ambitious'view  of  benefiting  pofterityj  are  al- 
moft  certain  to  injure  ourfelves,  without  a  probability 
of  ferving  thofe  for  whom  we  dream  that  we  are  exert- 
ing our  abilities.  Sir  James's  Political  Economy,  how- 
ever, is  a  very  great  work,  which  has  not  received  half 
the  praifes  to  which  it  is  entitled,  and  which,  we  fuf- 
pect,  provoked  the  envy  of  another  great  writer  on  fi- 
milar  fubjects,  who  exerted  himfelf  privately  to  leffen 
its  fame.     The  defence  of  Newton's  chronology  is  like- 


They  are  generally  induftrious,  efpecially  the  women, 
and  employ  themfelves  in  agriculture,  and  breeding  of 
cattle  and  fwine.  Their  farms  are  generally  inclofed 
with  pretty  good  fences,  and  under  tolerable  cultivati- 
on. In  the  fall  of  1796,  almoft  every  family  fowed 
wheat ;  and  there  was  a  fingle  inftance  this  year,  of  one 
of  the  Indian  women,  named  EJlher,  who  wove  \6 
yards  of  woollen  cloth  ;  who  is  here  mentioned  as  an 
example  of  induftry,  and  as  having  led  the  way  to 
improvements  of  this  kind.  There  is  little  doubt  but 
her  example  will  be  followed  by  others.  Their  divi- 
dend of  monies  from  the  United  States,  amounting  to 
about  300  dollars,  has  hitherto  been  expended  in  erect- 
ing a  faw-mill,  and  fupporting  an  Engliih  fchool. — ib. 

STOCK  Creek,  a  branch  of  Pelefon  river. — ib. 

STOCKPORT,  a  village  in  Northampton  county, 

Pennfylvania, 
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Pennfylvania,  on  the  weft  fide  of  the  Popaxtunk  branch 
of  Delaware  river.  From  this  place  is  a  portage  of 
about  1 8  miles  to  Harmony,  on  the  eaft  branch  of  the 
river  Sufquehannah. — ib. 

STODDARD,  a  townfhip  of  New-Ham pfhire,  Che- 
fhire  county,  about  15  or  18  miles  eaft  of  Walpole  on 
Connecticut  river.  It  was  incorporated  in  1774,  and 
contains  701  inhabitants. — ib. 

STODHART  Bay,  near  the  north-weft  point  of  the 
ifland  of  Jamaica,  is  to  the  eaft  of  Sandy  Bay,  and  be- 
tween it  and  Lucea  harbour. — ib. 

STOKES,  a  county  of  Saliibury  diftrict,  North- 
Carolina  ;  bounded  eaft  by  Rockingham,  and  weft  by 
Surry,  and  contains  8,528  inhabitants,  including  787 
Haves.  Iron  ore  is  found  here  in  considerable  quanti- 
ties, and  works  have  been  erected  on  Iron  Creek,  which 
manufacture  confiderable  quantities.  Chief  town  Ger- 
mantown. — ib. 

Stokes,  the  chief  town  of  Montgomery  county,  N. 
Carolina,  near  Yadkin  river.  It  contains  a  court-houfe, 
gaol,  and  about  2ohoufes. — ib. 

STONE  Arabia,  a  village  and  fine  tract  of  country 
fo  called  in  Montgomery  county,  New- York,  on  the 
north  fide  of  Mohawk  river,  between  50  and  60  miles 
weftward  of  Albany.  This  fettlement  was  begun  by 
the  Germans  in  1709.  The  land  from  the  river  rifes 
on  a  beautiful  and  gradual  afcent  for  4  miles,  and  the 
principal  fettlement  is  on  a  wide  fpreading  hill,  at  that 
diftance  from  the  river.  The  foil  is  excellent,  and  the 
people  induftrious  and  thriving.  It  fuffered  much  from 
the  Indians  in  the  late  war,  peculiarly  in  1780. — ib. 

STONEHAM,  a  townfhip  of  Maffachufetts,  in 
Middlefex  county,  which  was  incorporated  in  1725, 
and  contains  381  inhabitants.  It  is  about  10  miles 
north  of  Bofton. — ib. 

STONE  Indians,  inhabit  fouth  of  Fire  Fort,  on 
Affenebayne  river,  N.  America. — ib. 

Stone  Mountain,  between  the  States  of  Tenneffee 
and  Virginia.  The  Virginia  line  interfects  it  in  lat.  36 
30  N.  from  thence  to  the  place  where  Watauga  river 
breaks  through  it. — ib. 

Stone  I/land,  on  the  eaft  coaft  of  Newfoundland, 
is  near  Cape  Broyle,  and  is  one  of  the  3  iflands  which 
lie  off  Caplin  Bay. — ib. 

STONES,  is  a  boatable  water  of  TennefTee,  which 
runs  north-wefterly  into  Cumberland  river,  6  miles 
north-eaft  of  Naftiville. — ib. 

Stones  Fort  Gut,  on  the  fouth-weft  fide  of  the 
ifland  of  St  Chriftopher's  ;  eaftvvard  of  Old  Road  Bay, 
and  between  that  and  Bloody  Point.  There  is  a  fort 
on  a  point  of  land,  on  the  weft  fide.— ib. 

STONEY  Mill,  in  Baltimore  county,  Maryland,  is 
5  or  6  miles  north-wefterly  of  Whetftone  Fort,  at  the 
mouth  of  Baltimore  harbour,  and  2  miles  fouth-eaft  of 
Hooks-Town. — ib. 

Stoney  Point,  in  Orange  county,  New-York,  a 
fmall  peninfula,  projecting  in  a  confiderable  bluff  from 
the  weft  bank  of  Hudfon's  river  into  Haverftraw  bay  ; 
about  40  miles  north  of  New-York  city,  juft  at  the  fouth- 
ern  entrance  of  the  high  lands.  In  the  capture  of  this  for- 
trefs,  the  brave  Gen.  Wayne  diftinguifhed  himfelf. — ib. 

Stoney  Mountains,  in  the  north-weft  part  of  N. 
America,  extend  from  the  fouthward  to  the  northward, 
and  in  a  north-weftern  direction,  from  lat.  48  to  68 
north.  The  northern  part  of  this  range,  is  called  the 
Mountains  of  Bright  Siones. — ib. 


Stoney  River,  called  by  the  French  Bayouk  Pierre, 
empties  into  the  Miffiffippi  4  miles  from  Petit  Goufre, 
and  10  from  Louifa  Chilto.  From  the  mouth  of  what 
is  called  the  fork  of  this  river,  is  computed  to  be  21 
miles.  In  this  diftance  there  are  feveral  quarries  of 
ftone,  and  the  land  has  a  clayey  foil,  with  gravel  on 
the  furface  of  the  ground.  On  the  north  fide  of  this 
river  the  land,  in  general,  is  low  and  rich  ;  that  on  the 
fouth  fide  is  much  higher,  but  broken  into  hills  and  vales ; 
but  here  the  low  lands  are  not  often  overflowed  :  both 
fides  are  fhaded  with  a  variety  of  ufeful  timber. — ib. 

STONINGTON,  a  poft-town  and  port  in  New-Lon- 
don county,  Connecticut;  14  miles  eaft  by  fouth  of 
New-London  city,  and  251  N.  E.  of  Philadelphia. 
The  harbour  fets  up  from  the  Sound,  oppofite  to  Fifh- 
er's  Ifland.  The  town  is  feparated  from  Rhode-Ifland 
by  the  E.  line  of  the  ftate ;  and  was  fettled  in  1658. 
Here  are  6  places  of  public  worfhip  ;  and  the  number 
of  inhabitants,  in  1790,  was  5,648. — ib. 

STONO  Inlet,  on  the  coaft  of  South  Carolina,  is  to 
the  fouthward  of  the  channel  of  Charlefton,  at  the  N. 
E.  corner  of  John's  Ifland,  which  is  bounded  by  Sto- 
no  river  on  the  weftward.  It  is  6  miles  from  the  S. 
channel  of  Charlefton,  and  from  this  inlet  to  that  of 
North  Edifto,  the  courfe  is  fouth-weft  by  weft  i  weft, 
diftant   11   miles. — ib. 

STORM  Cape,  in  the  ftraits  of  Northumberland,  is 
the  northern  limit  of  the  mouth  of  Bay  Verte,  and 
forms  the  fouth-eaft  corner  of  the  province  of  New- 
Brunfwick. — ib. 

STOUENUCK,  a  townlhip  in  Cumberland  county, 
New-Jerfey. — ib. 

STOUGHTON,  called  by  the  Indians,  Pakemitt, 
or  Pontipog,  or  Punkapaog,  ( that  is  taken  from  a  fpring 
that  arifetb  out  of  red  earth)  a  townfhip  in  Norfolk  coun- 
ty, Maffachufetts,  incorporated  in  1726.  it  is  bounded 
E.  by  Braintree,  W.  by  Sharon,  and  is  15  miles  fouth- 
wardly  of  Bofton.  It  contains  16,000  acres  of  land, 
and  1,994  inhabitants.  Iron  ore  is  found  here  of  an 
excellent  quality,  and  there  is  a  rolling  and  flitting 
mill,  which  manufacture  confiderable  quantities  of  fteel 
and  iron.  Great  quantities  of  charcoal,  bafkets  and 
brooms,  are  fent  from  thence  to  Bofton.  Early  in  the 
war  a  large  quantity  of  gun-powder,  of  an  excellent 
quality,  was  made  in  this  town,  for  the  American 
army,  from  falt-petre,  the  produce  of  the  towns  in  its 
vicinity. — ib. 

STOW,  a  townfhip  of  Maffachufetts,  Middlefex 
county,  incorporated  in  1683,  and  contains  801  in- 
habitants, and  is  25  miles  N.  W.  of  Bofton. — ib. 

Stow,  a  townlhip  of  Vermont,  Chittenden  county, 
about  25  or  30  miles  eaft  of  Burlington. — ib. 

STRABANE,  two  townfhips  of  Pennfylvania  ;  the 
one  in  York  county,  the  other  in  that  of  Wafhington. 
— ib. 

STRAFFORD,  a  townfhip  in  Orange  county,  Ver- 
mont, weft  of  Thetford,  adjoining,  having  845  inha- 
bitants.— rib. 

Strafford,  a  county  of  New-Hampihire,  bounded 
N.  and  N.  W.  by  Grafton;  S.  E.  by  Rockingham, 
and  eaft  by  the  Diftrict  of  Maine.  It  contains  25  town- 
fhips, almoft  wholly  agricultural,  and  has  no  fea-port. 
The  branches  of  the  Pifcataqua  and  Merrimack,  and 
other  ftreams  water  this  county ;  befides  the  lakes 
Winnipifeogee  and  Offipee,  It  contains  23,601  inha- 
bitants. 
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bitants,  of  whom  22  are  flaves. 
and  Durham. — ib. 

STRAITS  of  Beering,  or  Bhering,  feparate  the  N. 
W.  part  of  N.  America  from  the  N.  E.  coaft  of  Ada. 
Beering's  Ifland  lies  in  lac.   55  N.  and  long.  164  35 

E.— ib. 

STRASBURG,  a  pod-town  of  Virginia,  Shenan- 
doah county,  on  the  north-weft  branch  of  the  north 
fork  of  Shenandoah  river,  and  contains  a  handfome 
German  Lutheran  church,  and  about  60  or  70  houfes. 
It  is  77  miles  N.  E.  by  N.  of  Staunton,  18  fouth- 
fouth-weft  of  Winchester,  and  210  fouth-weft  of  Phi- 
ladelphia.— lb. 

Strasburg,  a  town  of  Lancafter  county,  Pennfyl- 
vania ;  fituated  on  an  eminence,  and  in  the  centre  of  a 
fertile  and  well  cultivated  country,  and  contains  about 
60  houfes,  fever^l  of  which  are  built  of  brick.  It  is 
about  7  miles  weft  from  Strafburg  Gap,  where  the 
road  leads  through  the  mountains,  8  miles  eaft  of  Lan- 
cafter, and  58  weft  of  Philadelphia.—-;^. 

Strasburg,  a  fettlement  in  Kentucky,  near  the 
Bullit  Lick. — ib. 

STRATFORD,  a  townfhip  in  Grafton  county,  New- 
Hamplhire  ;  fituated  on  the  eaft  bank  of  Connecticut 
river,  between  Cockburn  townfhip  N.  and  Northumber- 
land on  the  mouth  of  the  Upper  Amonoofuck  on  the 
i'outh.  It  was  incorporated  in  1773,  and  contains  146 
inhabitants.  It  is  58  miles  above  Hanover. — ib. 

Stratford,  a  pleafant  poft-tewn  of  Connecticut, 
in  Fairfield  county,  on  the  W.  fide  of  Stratford 
river,  which  contains  2  places  for  public  worlhip,  and 
feveral  neat  and  commodious  houfes.  It  is  14  miles 
fouth-weft  of  New-Haven,  20  N.  E.  of  Nonvalk,  and 
169  N.  E.  of  Philadelphia.  The  townfhip  of  Strat- 
ford, the  Cupheag  of  the  Indians,  was  fettled  in  1638, 
principally  from  Maflachufetts.— ib. 

STRATHAM  or  Streatham,  a  townfhip  of  New- 
Hampfhire  ;  fituated  in  Rockingham  county.  Incor- 
porated in  1693,  and  contains  882  inhabitants.  It  lies 
on  the  road  from  Portsmouth  to  Exeter;  10  miles  weft 
of  the  former,  and  4  eaft  of  the  latter. — ib. 

STRATTON,  a  townfhip  of  Vermont,  Windham 
county,  about  15  miles  N.  E.  of  Bennington,  having 
95  inhabitants.— /£.  * 


STRAWBERRY  Gap,  a  pafs  in  the  mountains  on 
the  road  from  Philadelphia  to  Lancafter ;  42  miles 
weft  of  the  former,  and  16  fouth-eaft  of  the  latter. — ib. 

Strawberry  River,  falls  into  Lake  Ontario;  and 
is  thus  named  from  the  great  quantity  of  large  fruit  of 
that  name  growing  on  its  banks. — ib. 

STROUDS,  a  ftage  on  the  new  road  from  Lexing- 
ton in  Kentucky,  to  Virginia.  It  is  17  miles  N.  E.  of 
Lexington,  and  9  from  Holden. — ib. 

STtJART's  IJland,  on  the  N.  W.  coaft  of  North- 
America,  is  about  6  or  7  leagues  in  circuit,  about  17 
leagues  from  Cape  Denbigh  on  the  continent.  N.  lat. 
63  35. — ib. 

STUART  TOWN,  in  Grafton  county,  New-Hamp- 
fhire,  is  fituated  on  the  eaftern  bank  of  Connecticut 
river,  between  Colebrook  on  the  fouth,  and  a  tract  of 
2,000  acres  on  the  north,  belonging  to  Dartmouth 
college. — ib. 

STUMPSTOWN,  a  finatl  town  of  Pennfylvania, 
Dauphin  county,  on  a  branch  of  Little  Swatara.  It, 
contains  about  20  houfes,  and  a  German  Lutheran 
and  Calvinift  church  united.  It  is  24  miles  E.  N.  E. 
of  Harrifburg,  and  89  N.  W.  by  W.  of  Philadel- 
phia.— ib. 

STURB RIDGE,  a  townfhip  in  the  S.  W.  corner 
of  Worcester  county,  Maffachufetts,  containing  28,929 
acres,  divided  from  Woodftock  and  Union  on  the  fouth, 
in  Connecticut  by  the  State  line,  and  on  the  north  by 
Brookfield.  Tt  was  incorporated  in  1738,  and  contains 
1704  inhabitants.  The  butter  and  cheefe  made  here 
have  obtained  high  credit  in  the  markets.  It  is  70 
miles  fouth-weft  by  weft  of  Bofton,  and  22  fouth-weft 
of  Worcester. — ib. 

STYX,  a  fmall  branch  of  Patowmac  river,  where 
it  is  called  Cohongoronto.  It  rifes  in  the  Laurel 
Thickets,  in  the  Alleghany  Mountains ;  runs  north, 
and  empties  oppofite  to  Laurel  Creek. — ib. 

SUBCONTRARY  position,  in  geometry,  is  when 
two  equiangular  triangles  are  fo  placed,  as  to  have  one 
common  angle  at  the  vertex,  and  yet  their  bafes  not 
parallel ;  confequently  the  angles  at  the  bafes  are  equal, 
but  on  the  contrary  fides. 

SUBDUCTION,   in  arithmetic,  the  fame  as  Sub- 
traction. 
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THE  reader  will  recoiled,  that  the  article  Chemis- 
try, in  this  Supplement,  was  divided  into  four 
parts;  of  which  only  the  firft  three,  comprehending  the 
elements  of  the  lcience,  were  given  under  the  word 
Chemistry.  The  fourth  part,  which  was  entitled  an 
examination  of  bodies  as  they  are  prefanted  to  us  by 
nature  in  the  mineral,  vegetable,  and  animal  kingdoms, 
■e  of  naturally  fubdivides  itfelf  into  three  parts,  comprehend- 
ticle.  ing  reflectively,  1.  Minerals ;  2.  Vegetables ;  3.  Ani- 
mals. 

The  firft  of  thefe  fubdivifions,  which  has  been  distin- 
guished by  the  name  of  Mineralogy,  we  have  treated 
of  already  in  a  former  part  of  this  work.  As  the  other 
two  fubdivifions  have  not  hitherto  received  any  appro- 
priate name,  we  have  fatisfied  ourielves  with  the  word 
Substance,  by  which  chemiSts  have  agreed  to  denote 
the  objects  which  belong  to  thefe  fubdivifions.     This. 


name,  it  muft  be  acknowledged,  is  not  unexceptionable  ; 
but  we  did  not  conlider  ourielves  as  at  liberty  to  invent 
a  new  one. 

The  prefent  article,  then,  feems  to  divide  itfelf  into         a 
two  parts  :  the  firft  part  comprehending  vegetable;  the  Diyifion  off 
fecond  animal  fubftances.      But  there   are   certain  ani-  ltl 
mal   and  vegetable  fubStances   distinguished   from  ail 
others  by  being  ufed  as  articles  of  clothing.  It  is  ufoal 
to  tinge  thefe  of  various   colours,  by   combining  with 
them  different   colouring  matters  for  which  they  have 
an  affinity.     This  procels,  well  known  by  the  name  of 
dyeing,  is  purely  chemical ;  and  as  it  belongs  exclu- 
sively to  animal  and  vegetable  fubftances,,  it  comes  na- 
turally to  be  examined  here.     We  Shall  therefore  add  a 
third  part,  in  which  we  Shall  give  a  view  of  the  prefent 
State  of  dyeing,  as   far,  at  leaft,  as  is  confident  with, 
the  nature  of  a  Supplementary  article. 

Par-r- 
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Part  I.     Of  Vegetable  SUBSTANCES. 


VEGETABLES,  or  plants,  as  they  are  alfo  called, 
are  too  well  known  to  require  any  definition. 
Their  number  is  prodigious,  and  their  variety,  regula- 
rity, and  beauty,  are  wonderful.  But  it  is  not  our  in- 
tention in  this  place  either  to  enumerate,  to  defcribe,  or 
to  claflify  plants.  Thefe  tafks  belong  to  the  botanift, 
and  have  been  fuccefsfully  accomplished  by  the  zeal, 
the  fingular  addrefs,  and  the  indefatigable  labour  of 
Linnaeus  and  his  followers. 

It  is  the  bufinefs  of  the  chemift  to  analyfe  vegetables, 
to  difcover  the  fubftances  of  which  they  are  compofed, 
to  examine  the  nature  of  thefe  fubftances,  to  inveftigate 
the  manner  in  which  they  are  combined,  to  detecT:  the 
procefles  by  which  they  are  formed,  and  to  afcertain 
the  chemical  changes  to  which  plants,  after  they  have 
ceafed  to  vegetate,  are  fubjecl.  Hence  it  is  evident, 
thata  chemical  inveftigation  of  plants  comprehends  three 
particulars : 

i.  An  account  of  the  fubftances  of  which  plants  are 
compofed. 

2.  An  account  of  the  vegetation  of  plants,  as  far  as  it 
can  be  illuftrated  by  chemiftry. 

3.  An  account  of  the  changes  which  plants  undergo 
after  they  ceafe  to  vegetate. 

We  therefore  divide  this  part  into  three  chapters,  af- 
figning  a  chapter  to  each  of  thefe  particulars. 

Chap.  I.  Of  the  Ingredients  of  Plants. 

The  fubftances  hitherto  found  in  the  vegetable  king- 
dom, all  of  them' at  leaft  which  have  been  examined 
with  any  degree  of  accuracy,  may  be  reduced  to  the  fol* 
lowing  head: 


Sugar, 

Starch, 

Gluten, 

Albumen, 

Gum, 

Jelly, 

Extract, 

8.  Tan, 

9.  Oils, 


to.  Camphor, 

1 1.  Refins, 

12.  Caoutchouc, 

13.  Wax, 

14.  Wood, 
25.  Acids, 

16.  Alkalies, 

17.  Earths, 

18.  Metals. 
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iDifcbvery 
of  fugar. 


Thefe  fhall  form  the  fubject  of  the  following  fedions  : 
Sect.  I.     Of  Sugars 

Sugar,  which  at  prefent  forms  fo  important  an  ar- 
ticle in  our  food,  feems  to  have  been  known  at  a  very 
early  period   to  the   inhabitants  of  India  and  China. 
But   Europe  probably  owes  its  acquaintance   with  it 
to  the  conquefts  of  Alexander  the  Great.     For  ages 
after  its   introduction  into  the  weft,  it  was  ufed  only 
as  a  medicine  ;  but  its  confumption  gradually  increafed, 
and  during  the   time  of  the  Crufades,  the  Venetians, 
v/ho  brought  it  from  the  eaft,  and  diftributed  it  to  the 
*  See  Fake-  northern  parts  of  Europe,  carried  on  a  lucrative  com- 
ner'i  Hijlory  merce  with  fugar.     It  was  not  till  after  the  difcovery 
of  Sugar,      of  America,  and  the  extenfive  cultivation  of  fugar  in 
Manchtjier   the  Yfeft  Indies,  that  its  ufe  in  Europe,  as  an  article  of 
Memoirs,     foodj  became  generai.* 

zadMoze-       Sugar  is  obtained  from  the  arundb  facchariferd,  or 
ly's  Hifir'y  fugar  cane.     The  juice  of  this  plant  is  prefied  out  and 

if  Sugar* 


boiled  in  as  low  a  temperature  as  poffible,  till  the  fugar 
precipitates  in  the  form  of  confufed  cryftals.  Thefe 
cryftals,  known  by  the  name  of  raiv  fugar,  are  again  nQ  \ 
diflblved  in  water,  the  folution  is  clarified,  and  purer  tamld!  " 
cryftals  are  obtained  by  a  fubfequent  evaporation.  But 
for  the  particulars  of  the  art  of  manufacturing  fugar, 
we  refer  the  reader  to  the  article  Sugar  in  the  Ency- 
clopedia. 

Sugar,  after  it  has  been  purified,  or  refined  as   the         6 
manufacturers  term  it,  is  ufually  fold  in  Europe  in  the  Its  proper 
form  of  a  white  opake  mafs,   well  known  by  the  name  ^es* 
of  loaf  fugar.  Sometimes  alfo  it  is  cryftallized,  and  then 
it  is  called  fugar  candy. 

Sugar  has  a  very  ftrong  fweet  tafte  ;  when  pure  it 
has  no  fmell ;  its  colour  is  white,  and  when  cryftallized 
it  is  fomewhat  tranfparent.  It  has  often  a  confiderable 
degree  of  hardnefs  ;  but  it  is  always  fo  brittle  that  it 
can  be  reduced  without  difficulty  to  a  very  fine  powder. 
It  is  not  altered  by  expofure  to  the  atmofphere. 

It  is  exceedingly  foluble  in  water.  At  the  tempera-  Solubllitt 
ture  of  480,  water,  according  to  Mr  Wenzel,  diffolves  in  water.  1 
its  own  weight  of  fugar.  The  folvent  power  of  water 
increafes  with  its  temperature ;  when  nearly  at  the 
boiling  point,  it  is  capable  of  diifolving  any  quantity  of 
fugar  whatever.  Water  thus  faturated  with  fugar  is 
known  by  the  name  of  fyrup. 

Syrup  is  thick,  ropy,  and  very  adhefive ;  when 
fpread  thin  upon  paper,  it  foon  dries,  and  forms  a  kind 
of  varnifh,  which  is  eafily  removed  by  water.  Its  fpeci- 
fic  caloric,  according  to  the  experiments  of  Dr  Craw- 
ford, is  1.086.  When  fyrup  is  fufficiently  concentra- 
ted, the  fugar  which  it  contains  precipitates  in  cryftals 
The  primitive  form  of  thefe  cryftals  is  a  four-fided 
prifm,  whofe  bafe  is  a  rhomb,  the  length  of  which  is 
to  its  breadth  as  10  to  7  ;  and  whofe  height  is  a  mean 
proportion  between  the  length  and  breadth  of  the  bafe. 
The  cryftals  are  ufually  four  or  fix-fided  prifms  termi- 
nated by  two-fided,  and  fometimes  by  three-fided  fum- 
mits.f 

Sugar  is  foluble  in  alcohol,  but  not  in  fo  large  a  pro-  Ann.de. 
portion  as  in  water.    According  to  Wenzel,  four  parts  Chm' l 
cf  boiling   alcohol  diflblve  one  of  fugar.jj     It  unites317' 
readily  with  oils,  and  renders  them  mifcible  with  wa-  solubili 
ter.     A  moderate  quantity  of  it  prevents,  or  at  leaft  in  ako 
retards,  the  coagulation  of  milk  ;  hut  Scheele  difcovered  §  Fnc, 
that  a  very  large  quantity  of  fugar  caufes  milk  to  coa-  Meth. 
gulate.H  j-m 

Sugar  abforbs  muriatic  acid  gas  flowly,  and  aflumes  Ll| 
a  brown  colour  and  very  ftrong  fmell. J  tranflii 

Sulphuric  acid,  when  concentrated,  readily  decom-  \  Priey 
pofes  fugar  ;  water  is  formed,  and  perhaps  alio  acetous  "•  a9' 
acid  ;  while  charcoal  is  evolved  in  great  abundance,  and  A&-1 
gives  the  mixture  a  black  colour,  and  a  confiderable  ac;ds. 
degree  of  confiftency.     The  charcoal  may  be  eafily  fe- 
parated  by  dilution  and  filtration.     When  heat  is  ap 
plied  the  iulphuric  acid  is  rapidly  converted  into  ful 
phurous  acid. 

When  fugar  is  mixed  with  potafs,  the  mixture  ac-  Of  pi 
quires  a  bitter  and  aftringent  tafte,  and  is  mfoluble  in 
alcohol,  though  each  of  the  ingredients  is  very  foluble 
in  that  liquid.  When  the  alkali  is  faturated  with  fulphu- 
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ric  acid,  and  precipitated  by  means  of  alcohol,  thefweet  food.     It  is  found  moft  abundantly  in  the  juice  of  the 

tafte  of  the  fuo-ar  is  reftored ;  a  proof  that  it  had  under-  fugar  cane,  but  many  other  plants  alfo  contain  it.  The 

fcgone  no  decompofition  from  the  action  of  the  potafs,  juice  of  the  acer  faccharinum,  or  fugar  maple,  contains  plants  con- 

%baUs,  but  had  combined  with  it  in  the  ftate  of  fugar.*  fo  much  of  it,  that  in  North  America  fugar  is  often  taining  it. 

Lime  boiled  with  fugar  produces  nearly  the  fame  ef-  extracted  from  that  tree.*      Sugar  is  alfo  found  in  the  *  R"fi- 

feet  as  potafs;  when   an   alkali   is  added  to  the   com-  roots  of  carrot,  parfnip,  beet,  &c.     Mr  Achard-Jhas  ^a.  64!" 

pound,   a  fubftance  precipitates  in  white  flakes.     This  lately  pointed   out  a  method  of  increafing  the  quan- 

fubftance  is  fugar  combined   with  lime.f      Sugar  and  tity  of  fugar  in  beet  fo  much,  that,  according  to  his 

chalk  compofe,  as  Leonardi  informs  us,  a  kind  of  ce-  own  account,  it  is  at  prefent  cultivated  in  large  quan- 

,  -  c        ment  t  tities  in  Pruffia,   and  fugar  extracted  from  it  with  ad-  ,  jnfli  de 

Ma  aim      Sugar,  when  thrown  upon  a  hot  iron,  melts,  fwells,  vantage.f     Parmentier  has   alfo  afcertained   that  the  c&m.xxxii. 

becomes  brownifh  black,  emits  air  bubbles,  and  exhales  grains  of  wheat,   barley,  &c.  and  all  the  other  fimilar  163. 

a  peculiar  fmell,  known  in  French  by  the  name  of  ca-  feeds  which  are  ufed  as  food,  contain  at  firft  a  large 

romel     At  a  red  heat  it  inftantly  burfts  into   flames  quantity  of  fugar,   which  gradually  difappears  as  they 

with  a  kind  of  explofion.     The  colour  of  the  flame  is  approach  to  a  ftate  of  maturity.     This  is  the  cafe  alfo 

white  with  blue  edges.  with  peas  and  beans,  and  all  leguminous  feeds,  and  is 

When  fugar  is  diftilled  in  a  retort,  there  comes  over  one  reafon  why  the  flavour  of  young  peas  is   fp  much 

Diction  a  £ujd  whjdh,  at  firft,  fcarcely  differs  from  pure  water;  fuperior  to  that  of  old  ones. 

by  and  bye  it  is  mixed  with  pyromucous  acid,  after-  Sect.  II.     Of  St4rch. 

wards  fomeempyreumacicoil  makes  its  appearance;  and  •> 

a  bulky  charcoal  remains  in  the  retort.    This  charcoal         When  a  quantity  of  wheat  flour  is  formed  into  a  Me^oi  of 
very  frequently  contains  lime,  becaufe  lime  is  ufed  in    pafte,  and  water  poured  upon  it  till  it  runs  off  colour-  ODtaiuing 
refining  fugar ;  but   if  the  fugar,  before  being  fubmit-    lefs,  this  water  foon  depofus   a  very   fine  whitifh  pow-  ftarch. 
ted  to  diftillation,  be  diffolved  in  water,  and  made  to    der;  which,  when  properly  wafhed  and  dried,  is  known 
cryftallize  by  evaporation   in  a   temperature  fcarcely    by  the  name  o£ ftarch.     When  firft  prepared,  it  is  of  a 
higher  than  that  of  the  atmefphere,  no  lime  whatever,    grey  colour  ;   but  the  ftarchmakers  render  it  white  by 
nor  any  thing  elfe,  except  pure  charcoal,  will  be  found    fteeping  it  in  water  ffghtly  acidulated.    The  acid  feems 
in  the  retort.  During  the  diftillation,  there  comes  over    to  diffolve  and  carry  off  the  impurities, 
a  confiderable  quantity  of  carbonic  acid,  and  carbonated         Starch   was  well   known  to  the  ancients.     Pliny  in- 
hydrogen  gas.*   Sugar  therefore  is  decompofed  by  the    forms  us,   that  the  method  of  obtaining  it  was  firft  in-  fLii.xvui, 
action  of  heat;  and  the  following  compounds  are  formed    vented  by  the  inhabitants  of  the  ifland  of  Chio.f  c'  7*  „ 

from  it:  Water,  pyromucousacid,  oil,  charcoal,  carbonic         Starch  has  a  fine  white  colour,   and  is  ufually  con- j  er_ 

acid,  carbonated  hydrogen  gas.  The  quantity  of  oil  is  in-    creted  in  longifh  maffes  ;  it  has  fcarcely  any  fmell,  and  t-ies, 
confiderable;  by  far  the  moft  abundant  product  is  pyro-    very  little  tafte.  When  kept  dry,  it  continues  for  a  long 
mucous  acid.     Sugar  indeed  is  very  readily  converted    time  uninjured  though  expofed  to  the  air. 

into  pyromucous  acid  ;  for  it  makes  its  appearance  al-         Starch  does  not  diifolve  in  cold  water,  but  very  foon  j^ow  acted 
ways  whenever  fyrup  is  raifed  to  the  boiling  tempera-    falls  to  powder.    It  combines  with  boiling  water,   and  0n  by 
ture.     Hence  the  fmell  of  caromel,  which  fyrup  at  that    forms  with  it  a  thick  pafte.    Linen  dipt  into  this  pafte,  water, 
temperature  emits.     Hence  alio  the  reafon  that,  when    and   afterwards    dried   fuddenly,  acquires,  as  is    well 
we  attempt  to  cryftallize  fyrup  by   heat,  there  always    known,  a  great  degree  of  ftiffnefs.     When  this  pafte  is 
remains  behind  a   quantity  of  incryftallizable  matter,    left  expofed   to  damp  air    it  foon  lofes  its  confiftency, 
known  by  the  name  of  molajfes  ;  whereas  if  the  fyrup    acquires  an  acid  tafte,  and  its  fur  face  is  covered  with 
be  cryftallized  without  artificial  heat,  every  particle  of    mould.  ao 

raw,  fugar  may  be  obtained  from  it  in  a  cryftalline  form.f         Starch  is  fo  far  from  diffolving  in  alcohol,  even  when  Alcohol, 
reti.  Hence  we  fee  the  importance  of  properly  regulating    aflifted  by  heat,  that  it  does  not  even  fall  to  powder. 

the  fire  during  the  cryftallization  of  fugar,  and  the  im-         When  ftarch  is  thrown  into  any  of  the  mineral  acid6,  Acids 
menfe  faving   that  would  refult  from  conducting   the    at  firft  no  apparent  change  is  vifible.     But  if  an  attempt 
operation  at  a  low  heat.  is  made  to  break   the   larger  pieces  while  in   acids  to 

It  follows  from  thefe  facts,  and  from  various  other  powder,  they  refift  it,  and  feel  exceedingly  tough  and 
*V°~  methods  of  decompofing  fugar,  that  it  is  compofed  of  adhefive.  Sulphuric  acid  diffolves  it  flowly,  and  at  the 
oxygen,  hydrogen,  and  carbon  ;  for  all  the  fubftances  fame  time  a  fmell  of  fulphurous  acid  is  emitted,  and 
obtained  from  fugar  by  diftillation  may  be  refolved  in-  fuch  a  quantity  of  charcoal  is  evolved,  that  the  difh 
to  thefe  elements.  Lavoifier  has  made  it  probable,  by  containing  the  mixture  may  be  inverted  without  fpil- 
a  feries  of  very  delicate  experiments,  that  thefe  fub-  ling  any  of  it.  Indeed  if  the  quantity  of  ftarch  be  fuf- 
ftances  enter  into  the  compofition  of  fugar  in  the  follow-    ficient,  the  mixture  becomes  perfectly  folid.    The  char- 
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64  oxygen,  coal  may  be  feparated  by  dilution  and   filtration.     In 

28  carbon,  muriatic   acid  ftarch  diffolves  ftill  more  flowly.     The 

8  hydrogen.  folution  refembles  mucilage  of  gum  arabic,  and  ftill  re- 

— tains  the  peculiar  odour  of  muriatic  acid.  When  allow- 

too  ed  to  ftand  for  fome  time,  the  folution  gradually  fepa- 

Of  the  way  in  which  thefe  ingredients  are  combined  rates  into  two  parts;  a  perfectly  tranfparent  ftraw-co- 

in  fugar,  we  are  ftill  entirely  ignorant.  Lavoifiei's  con-  loured  liquid  below,  and  a  thick,  muddy,  oily,  or  rather 

clufions  can  only  be  confidered  as  approximations  to  the  mucilaginous  fubftance,  above.  When  water  is  poured  in, 

truth.  the  muriatic  fmell  inftantly  difappears,  and  a  ftrong  fmell 

Sugar  is  confidered  as  a  very  nourifhing  article  of  is  exhaled,  precifely  fimilar  to  that  which  is  felt  in  corn- 
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mills.  Ammonia  occafions  a  flight  precipitate,  but  too. 
fmall  to  be  examined. 

Nitric  acid  diflblves  ftarch  more  rapidly  than  the 
other  two  acids;  it  acquires  a  green  colour,  and  emits 
nitrous  gas.  The  folution  is  never  complete,  nor  do 
any  cryftals  of  oxalic  acid  appear  unlefs  heat  be  applied. 
In  this  refpect  ftarch  differs  from  fugar,  which  yields 
oxalic  acid  With  nitric  acrid,  even  at  the  temperature  of 
the  at.mofphere.  When  heat  is  applied  to  the  folution 
of  ftarch  in  nitric  acid,  both  oxalic  and  malic  acid  is 
formed,  but  the  undiflblved  fubftance  ftill  remains. 
When  feparated  by  filtration,  and  afterwards  edulco- 
rated, this  fubftance  has  the  appearance  of  a  thick  oil, 
not  unlike  tallow  ;  but  it  diflblves  readily  in  alcohol. 
When  diftilled,  it  yields  acetous  acid,  and  an  oil  having 
the  fmell  and  the  confiftence  of  tallow.* 

When  ftarch  is  thrown  upon  a  hot  iron,  it  melts, 
blackens,  froths,  fwells,  and  burns  with  a  bright  flame 
like  fugar,  emitting,  at  the  fame  time,  a  great  deal  of 
fmoke  ;  but  it  does  not  explode,  nor  has  it  the  caromel 
fmell  which  diftinguifhes  burning  fugar.  When  diftil- 
led, it  yields  water  impregnated  with  an  acid,  fuppofed 
to  be  the  pyromucous,  and  mixed  with  a  little  empy- 
reumatic  oil.  The  charcoal  which  remains  is  eaiily 
diffipated  when  fet  on  fire  in  the  open  air;  a  proof  that 
it  contains  very  little  earth. 

Barley  grain  confifts  almoft  entirely  of  ftarch,  not 
however  in  a  Mate  of  perfect  purity.  In  the  procefs  of 
malting,  which  is  nothing  ell'e  than  caufing  the  barley 
to  begin  to  vegetate,  a  great  part  of  the  ftarch  is  convert- 
ed into  fugar.  During  this  procefs  oxygen  gas  is  ab- 
forbed,  and  carbonic  acid  gas  is  emitted.  Water,  too,  is 
absolutely  neceflary  ;  hence  it  is  probable,  that  it  is  de- 
compofed,  and  its  hydrogen  retained  f  Starch,  then, 
feems  to  be  converted  into  fugar  by  diminifhing  the 
proportion  of  its  carbon,  and  encreafing  that  of  its  hy- 
drogen and  oxygen.  Its  diftillation  fhews  us  that  it 
contains  no  other  ingredients  than  thefe  three. 

Starch  is  contained  in  a  great  variety  of  vegetable 
fubftances ;  moft  commonly  in  their  feeds  or  bulbous 
roots ;  but  fometimes  alfo  in  other  parts.  Mr  Par- 
mentier,  whofe  experiments  have  greatly  contributed 
towards  an  accurate  knowledge  of  ftarch,  has  given  us 
the  following  lift  of  the  plants  from  the  roots  of  which 
it  may  be  extracted. 


Arctium  lappa, 
Atropa  belladonna, 
Polygonum  biftorta, 
Bryonia  alba, 
Colchicum  autumnale, 
Spirae  filipendula, 
Ranunculus  bulbofus, 
Scrophularia  nodofa, 
Sambucus  ebulus, 

nigra, 

Orchis  morio, 
It  is  found  alfo  nearly  pure  in  the  following  feeds : 


Imperatoria  oftrutheum, 
Hyofcyamus  niger, 
Rumex  cbtufifolius, 

acutus, 

aquaticus, 

Arum  maculatum, 
Orchis  mafcula, 
Iris  pfeudacorus, 
—  fcetidiflima, 
Orobus  tuberofus, 
Bunium  bulbocaftanum. 


Oats, 
Rice, 
Maiz, 
Millet, 


Chefnut 
Horfechefnut, 
Peas, 
Beans, 

Sect.  III. 


Acorn, 
And  alfo  in 
Salop, 


Sago. 


Of  Gluten. 
When  wheat  flour  is  waftied  in  the  manner  de- 


UBSTANCES,  part! 

fcribed  in  the  laft  fection,  in  order  to  obtain   ftarch  Albumen 
from  it,  the  fubftance  which  remains,  after  every  thing  ^-*~^>» 
has  been  waftied  away  which  cold  water  can  feparate,  ™  a<5 
is  called  gluten.     It  was  difcovered  by  Beccaria  an  Ita- howob. 
Han  philofopher,  to  whom  we  are  indebted  for  thefirft  tained." 
analyfis  of  wheat  flour,  f  f  Colka. 

Gluten,  when  thus  obtained,  is  of  a  grey  colour,  ex- Acad-  *• 
ceedingly  tenacious,  duftile,  and  elaftic,  and  may  be  ex-  lts  *6 
tended  to  twenty  times  its  original  length.    When  very  tiesf0^1 
thin.it  is  of  a  whitifh  colour,  and  has  a  good  deal  of  re- 
femblance  to  animal  tendon  or  membrane.  In  this  ftateit 
adheres  very  tenacioufly  to  other  bodies,  and  has  often 
been  ufed  to  cement  together  broken  pieces  of  porce- 
lain.    Its  fmell  is  agreeable.     It  has  fcarce  any  tafte, 
and  does  not  lofe  its  tenacity  in  the  mouth. 

When  expofed  to  the  air,  it  gradually  dries;  and,AakI 
when  completely  dry,  it  is  pretty  hard,  brittle,  flightly  air, 
tranfparent,  of  a  dark  brown  colour,  and  has  fome  re- 
femblance  to  glue.  It  breaks  like  a  piece  of  glafs,  and 
the  edges  of  the  fracture  refemble  in  fmcothnefs  thof'e 
of  broken  glafs;  that  is  to  fay,  it  breaks  with  a  vitreous 
fracture. 

When   expofed   to   the  air,   and  kept  moift,  it  foon 
purtrefies;  but.  when  dry,  it  maybe  kept  any  length  of      *8 
time  without  alteration.  It  is  infoluble  in  water;  though  Water' 
it  imbibes  and   retains   a  certain  quantity   of  it  with 
great  obftinacy.     To   this  water   it  owes  its  elafticiry 
and  tenacity.   When  boiled  in  water,  it  lofes  both  thefe 
properties.     It  is  foluble  in  alcohol,  as  Mr  Vauquelin 
informs  itsjf   and  precipitated  again,  as  Mr  Fourcroy }  Am.it 
has  obferved,  by  pouring  into  the  alcohol  two  parts  of  Chim.  v 
water.$  278- 

Gluten  is  foluble  in  the  three  mineral  acids.     When  §  Ibil 
nitric  acid  is  poured  on  it,  and  heat  applied,  there  is  a  i35L 
quantity  of  azotic  gas  emitted,  as  Berthollet  difcovered  ;  Acids, ' 
and,  by  continuing  the  heat,  a  quantity  of  oxalic  acid  H  f«f« 
is  formed.  ||  Ibid.  vi, 

Alkalies  diflblve  gluten  when  they  are  aflifted  by  a78,   ' 
heat.     The  folution  is  never  perfedly  tranfparent.     A-    .,3° 
cids  precipitate  the  gluten  from  alkalies,  but  it  is  defti- 
tute  of  its  elafticity.^f  ^  Fwfi 

When  moift  gluten  is  fuddenly  dried,  it  fwells  ama-       «j 
zingly.     Dry  gluten,    when   expofed  to  hear,   cracks, Heat" 
fwells,  melts,  blackens,  exhales  a  fetid  odour,  and  burns 
precifely   like  feathers  or  horn.     When  diftilled,  there 
comes  over  water  impregnated  with  ammonia  and  an 
empyreumacic  oil ;  the  charcoal  which  remains  is  with 
difficulty  reduced  to  allies.     From  thefe  phenomena,  it 
is  evident   that  gluten  is   compofed  of  carbon,  hydro-  ftfasL 
gen,  azot,  and  oxygen  ;  perhaps  alfo  it  contains  a  little 
lime.  In  what  manner  thefe  fubftances  are  combined  is 
unknown. 

The  only  vegetable  fubftance  which  has  been  hither-  s  J!; 
to  found  to  contain  it  abundantly,  is  wheat  flour.  Vau-  C011ta 
quelin  alfo  found  it  in  the  fruit  of  the  cafia  fftuloris,*  it. 
and  Fourcroy  in  the  bark  of  a  fpecies  of  quinquina  from  *  ^N 
Sc  Domingo.f  It  probably  exifts  in  many  other  plants.  .  Ml 

Sect.  IV.     Of  Albumen.  j35 

If  the  water  in  which  wheat  flour  has  been  waftied 
in  order  to  obtain  ftarch  and  gluten,  according  to  the 
directions  laid  down  in  the  two  laft  fections,  be  filtra- 
ted, and  afterwards  boiled,  a  fubftance  precipitates  in 
white  flakes  j  to  which  Mr  Fourcroy,  who  firft  pointed 
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it  out,  has  given  the  name  of  albumen  (a),  on  account  of    watery  parts  of  the  fruit,  and  confequently  it  is  necef- 
its  refemblance  to  the  white  of  an  egg.£  fary  to  concentrate  the  liquid  by  long  boiling,  the  mis- 

It  is  evident,  from  the  method  or  obtaining  it,  that  ture  often  lofes  the  property  of  coagulating,  and  the 
albumen,  in  its  natural  ftate,  is  foluble  in  water,  and    jelly,  of  courfe,  is  fpoiled.J  §  Ann.  da 

that   heat  precipitates   it  from  that  fluid  in  a  concrete        Jelly  combines  readily  with  alkalies ;  nitric  acid  con-  Chtm'  T* 
ftate.     While   diffolved  in  water,  it  has  fcarcely  any    verts  it  into  oxalic  acid,  without  feparating  any  azotic  \°r,-ld   ,■ 
tafte ;  but  it  has  the  property  of  changing  vegetable    gas.Jj     When  dried  it  becomes  tranfparent.  «[J     When  2g2-  ' 
blues,  efpecially  that  which  is  obtained  from  the  flowers    diftilled  it  affords  a  great  deal  of  pyromucous  acid,  a  f  Ibid.  v. 
of  the  mallow  {mahafylveftris),  into  a  green.$     When    fmall  quantity  of  oil,  and  fcarcely  any  ammonia,  f  ioo. 

allowed  to  remain  diiiblved  in  water,  it  putrefies  with-        Jelly  exifts  in  all  acid   fruits,  as  oranges,  lemons,  t  I^ld-  V1- 
out  becoming  previoufly  acid.|j  goofeberries,  &c.  and  no  albumen  is  ever  found  in  thofe 

After  it  has  been  precipitated  from  water  in  a  con-    parts  of  vegetables  which  contain  an  acid.     This  cir- 
crete  ftate  by  boiling,  it  is  no  longer  foluble  in  water    cumftance  has  induced  Fourcroy  to  fuppofe  that  jelly 
as  before.     Alcohol  alfo  precipitates  it  from  water  pre-    is  albumen  combined  with  an  acid;*  but  this  conjee-  * n\d.  Hi, 
cifely  in  the  fame  ftate  as  when  it  is  precipitated  by    ture  has  not  been  verified  by  experiment:  nor  indeed  261. 
|ieat#  is  it  probable  that  it  ever  (hall ;  as  albumen  evidently 

When  concrete  albumen  is  dried  it  becomes  fome-  contains  a  quantity  of  azot,  and  jelly  fcarcely  any.  The 
what  tranfparent,  and  very  lfke  glue.  In  that  ftate  it  produces  of  jelly  by  diftillation  lhew  that  it  approaches 
is  foluble  in  alkalies,  efpecially  ammonia.*  nearer  than  any  other  vegetable  fubftance  to  die  nature 

When  diftilled  it  gives  out  carbonat  of  ammonia,  a    of  fugar. 
red  fetid  oil,  and  carbonated  hydrogen  gas  ;  and  a  fpon-  Sect.  VI.     Of  Gum. 

There  is  a  thick  tranfparent  taftelefs  fluid  which 
fometimes  exfudes  from  certain  fpecies  of  trees.  It  is 
very  adhefive,  and  gradually  hardens  without  lofing  its 
tranfparency  ;    but  eafily  foftens  again  when  moiftened 


gy  charcoal  remains-  behind.f  From  this,  it  is  evident 
that  albumen,  like  gluten,  is  compofed  of  carbon,  azot, 
hydrogen,  and  oxygen  ;  but  the  proportions  and  com- 
binations of  thefe  fubftances  are  altogether  unknown. 

Mr  Fourcroy  found  albumen  in  the  expreffed  juice 
of  fcurvy  grafs,  creffes,  cabbage,  and  almoft  all  cruci- 
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with  water.    This  exfudation  is  known  by  the  name  of   ,""?    ?w 
gum.     The  gum  mod  commonly  ufed  is  that  which  ex- 
form  plants.     He  found  it  too,  in  a  great  many  young  fudes  from  different  fpecies  cf  the  mimofa,  particularly 
and  fucculent  plants  ;  but  never  a  particle  in  thofe  parts  the  nilotica.f     It  is  known  by  the  name  of  gum  arable.  +.  Schoufbac, 
of  vegetables  which  contain  an  acid.     He  obferved  alfo  Gum  likewife  exfudes  abundantly  from  xheprunus  avium,  Phihf. 
that  the  quantity  decreafed  conftantly  with  the  age  of  or  common  wild  cherry  tree  of  this  country.  Mag.  v. 
the  plant.                                                                                      Gum  is  ufually  obtained  in  fmall  pieces  like  tears,  Z41* 
<>          V      Of  7*  moderately  hard,  and  fomewhat  brittle  while  cold,  fo 
•*   J             •  that  it  can  be  reduced  by  pounding  to  a  fine  powder. 
If  we  prefs  out  the  juice  of  ripe  blackberries,  cur-  Its  colour  is  ufually  yellowifh,  and  it  is  not  deftitute  of 
rants,  and  many  other  fruits,  and  allow  it  to  remain  fpr  luftre.     It  has  no  fmell ;  its  tafte  is  infipid. 
fome  time  in  a  ftate  of  reft,  it  partly  coagulates  into  a         Gum  undergoes  no  change  from  being  expofed  to 
tremulous  foft  fubftance,  well  known  by  the  name  of  the  atmofphere ;    but  the  light  of  the  fun  makes  it  af-         3g 
jelly.     If  we  pour  off  the  uncoagulated  part,  and  wafh  fume  a  white  colour.    Water  diffolves  it  in  large  quan   A6Uoh  of 
the  coagulum  with  a  fmall  quantity  of  water,  we  ob-  tities.     The  folution  which   is  known  by  the  name  of  water. 
tain  jelly  approaching  to  a  ftaie  of  purity.  mucilage  (b),  is  thick  and  adhefive  :   it  is  often  ufed  as 
In  this  ftate  it  is  nearly  colourleiV,  unlefs  tinged  by  a  pafte,  and  to  give  ftiffnefs  and  luftre  to  linen.     When 
the  peculiar  colouring  matter  of  the  fruit ;  it  has  a  plea-  fpread  out  thin  it  foon  dries,  and  has  the  appearance  of 
fart  tafte,  and  a  tremulous  confiftency.     It   is  fcarce-  a  varnifh  ;  but  it  readily  attracts  moifture,  and  becomes 
ly  foluble  in  cold  water,  but  very  foluble  in  hot  water  ;  glutinous.    Water  wafhes  it  away  entirely.    When  mu« 
and,  when  the  folution  cools,  it  again  coagulates  into  cilage  is  evaporated  the  gum  is  obtained  unaltered, 
the  form  of  a  jelly ,f     When  long  boiled,  it  lofes  the         Gum  is  infoluble  in  alcohol.    When  alcohol  is  pour-  .,    ?% 
property  of  gelatinifing  by  cooling,  and  becomes  ana-  ed  into  mucilage,  the  gum  immediately  precipitates; 
lacrous  to  mucilage.j:     This  is  the  reafon  that  in  mak-  becaufe  the  affinity  between  water  and  alcohol  is  greater 
ing  currant  jelly  or  any  other  jelly,  when  the  quanti-  than  that  between  water  and  gum. 
ty  of  fugar  added  is  not  fufficient  to   abfoi  b  all  the        The  action  of  alkalies  and  earths  upon  gum  has  not 

C  c  2  been 


(a)  The  exiftence  of  albumen  in  vegetables  was  known  to  Scheele.  He  mentions  it  particularly  in  his  paper 
on  Milk,  firft  publifiied  in  the  year  1780.     See  Scbeefe's  Works,  II.  5$.  Dijon  edition. 

(b)  Hermftadt  ufes  this  word  in  a  different  fenfe.  He  makes  a  diftincYion  between  gum  and  mucilage.  The 
folution  of  gum  in  water  is  tranfparent  and  glutinous,  and  can  be  drawn  out  into  threads ;  whereas  that  of  mu- 
cilage is  opake,  does  not  feel  glutinous,  but  flippery,  and  cannot  be  drawn  into  threads.  Gum  may  be  feparated 
from  mucilage  by  the  following  procefs  : 

Let  the  gum  which  is  fuppofed  to  be  mixed  with  mucilage,  previoufly  reduced  to  a  dry  mafs,  be  diffolved  in 
as  fmall  a  quantity  of  water  as  poffible,  and  into  the  folution  drop  at  intervals  diluted  fulphuric  acid.  The  mu- 
cilage coagulates  while  the  gum  remains  diffolved.  When  no  more  coagulation  takes  place,  let  the  mixture  re- 
main at  reft  for  fome  time,  and  the  mucilage  will  precipitate  to  the  bottom,  and  affume  the  confidence  of  jelly. 
Decant  off  the  liquid  part,  and  evaporate  the  mucilage  to  drynefs  by  a  gentle  heat  till  it  acquires  the  confidence 
of  horn.     Med.  and  Phyf.  Jour.  iii.  370. 
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been  examined.  Acids  do  not  precipitate  it  from  mu- 
cilage^ The  concentrated  mineral  acids  deftroy  it. 
Concentrated  fulphuric  acid  decompofes  it ;  water  is 
formed,  and  perhaps  alfo  acetous  acid  ;  while  charcoal  is 
precipitated.  Nitric  acid  converts  it  into  oxalic  acid  ; 
oxy-murutic  acid,  on  the  contrary,  into  citric  acid.* 

When  gum  is  expofed  to  heat  it  foftens  and  fwell?, 
but  does  not  melt ;  it  emits  air  bubbles,  blackens,  and 
at  laft,  when  nearly  reduced  to  charcoal,  emits  a  low 
blue  flame.  This  flame  appears  fooner  if  a  flaming 
fubftance  be  held  juft  above  the  gum.  After  the  gum 
is  ccnfumed,  there  remains  a  fma!l  quantity  of  white 
afhes,  compofed  chiefly  of  the  carbonats  of  lime  arrd 
potafs. 

When  gum  is  diftilled  in  a  retort,  the  products  are 
water  impregnated  with  a  coniiderable  quantity  of  py- 
romucous  acid,  a  liitle  empyreumatic  oil,  carbonic  acid 
gas,  and  carbonated  hydrogen  gas.  When  the  pyro- 
mucous  acid  obtained  by  this  procefs  is  faturated  with 
lime,  a  quantity  of  ammonia  is  difengaged  with  which 
that  acid  had  been  combined.  The  charcoal  which  re- 
mained in  the  retort  leaves  behind  it,  after  incineration, 
a  little  lime,  and  phoiphat  of  lime.$ 

Thefe  experiments  fhow  us  that  gum  is  compofed  of 
hydrogen,  carbon,  oxygen,  azot,  lime,  and  phofphorus ; 
but  the  proportions  and  combinations  ol  thefe  fubftances 
are  unknown  to  us.  Mr  Cruickfhank  has  rendered  it 
probable  that  the  quantity  of  carbon  is  greater,  and  the 
quantity  of  oxygen  lefs,  in  gum  than  in  fugar.|| 

Gum,  or  mucilage,  exifts  moil  abundantly  in  young 
plants,  and  gradually  difappears  as  they  arrive  at  per- 
fection. It  forms  a  great  proportion  of  the  leaves  and 
roots  of  many  eatable  plants. 

Sect.  VII.     Of  Extract. 

The  word  extraS  was  at  firft  applied  to  all  thofe 
fubftances  which  were  extracted  from  plants  by  means 
of  water,  and  confequently  included  gum,  jelly,  and  fe- 
veral  other  bodies.  But  of  late  it  has  been  confined,  by 
thofe  chemifts  who  have  paid  attention  to  the  ufe  of 
language,  to  a  fubllance  which  exifts  in  many  plants, 
and  which  may  be  obtained  by  infufing  faffron  in  water 
for  fome  time,  filtrating  the  inflation,  and  evaporating 
it  to  drynefs.  The  reliduum,  after  evaporation,  is  ex- 
tratt  nearly  pure.^]  It  pofleiTes  the  following  pro- 
perties : 

Water  difiblves  it  in  Confiderable  quantities,  efpe- 
cially  hot  water.  Alcohol  alfo  diifolves  it  with  facili- 
ty. This  property  of  being  foluble  both  in  water  and 
alcohol  has  induced  fome  chemifts  to  give  extraEl  the 
name  of  foap.  It  is  infoluble  in  fulphuric  ether.  Thefe 
three  properties  are  fufficient  to  diftinguilh  it  from  eve- 
jy  other  vegetable  fubftance.* 

When  the  folution  of  extract  in  water  is  expofed  for 
fome  time  in  the  open  air,  the  extract  precipitates,  and 
is  now  no  longer  foluble  in  water.  This  change  is 
fuppofed  to  proceed  from  the  addition  of  a  quantity  of 
,j  Fourcroy.  oxygen  whicti  it  imbibes  from  the  atmofphere.f 

When  oxy-muriatic  acid  is  poured  into  a  watery  fo- 
lution  of  extract,  that  fubftance  precipitates  in  yellow 
flakes.  Thefe  flakes  are  infoluble  in  water;  they  are 
infoluble  alfo  in  alcohol  at  the  temperature  of  970;  but 
that  liquid  difiblves  them  at  the  temperature  of  1200. 
They  are  foluble  alfo  in  alkalies,  and  in  boiling  hot 
$  fourcroy.  water  they  melt  into  a  yellow  mafs.j: 
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Extract  is  foluble  in  acids.     Heat  foftens  but  does      Tan 
not  melt  it.$  ,>wr-\^s 

It  is  found  in  a  great  variety  of  plants ;    but  as  no  ^  2p  An' 
method  of  obtaining  it  perfedly  pure  has  hitherto  been  vin^""' 
difcovered,  the  extracts  of  different  plants  differ  fome- 
what  from  each  other  both  in  their  colour  and  fmell. 

Sect.  VIII.     Of  Tan. 

If  a  quantity  of  nut  galls,  coarfely  powdered,    be  Prepal 
kept  for  fome  time  infufed  in  cold  water,  if  the  water  tion  of  ta 
be   filtered,  and  a  folution  of  muriat  of  tin   be   dropt 
into  it,  a  copious  white  precipitate  falls  to  the  bottom. 
This  precipitate  is  to   be  carefully  wafhed   and  dUfufed 
(for  it  will  not  difiblve)  thro'  a  large  quantity  of  water 
and  this  water  is  to  be  faturated  with  fulphurated  hydro- 
gen gas  fo  completely  that  it  will  not  abiorb  any  more. 
By  this   treatment  the   white  precipitate  will  gradually 
di'appear,  and  a   brown  precipitate  will  take  its  place. 
This  brown  precipitate  muft  be  feparated  by  filtration  ; 
and  the  water,  which  has  now  acquired  the  colour  and 
the  tafte  of  the  infufion  of  nut  galls,  muft  be  evaporated 
to  drynefs.     A  fubftance   remains  behind,  known  by 
the  name  of  tan  or  tannine. 

It  was  firft  difcovered  by  Seguin,  who  pointed   out 
fome  of  its  properties,  and  the  method  of  detecting  it 
in  plants. |j      The  above  method  of  obtaining  it  in  a  \\  Nkhl- 
ltate  of  purity  was  contrived  by  Mr  Prouft.  Tan  exifts  /»»''  > 
in  the  folution  of  nut  galls  combined  with  gallic  acid. '*  a?1. 
The  oxyd  of  tin  has  a  ftrong  affinity  for  it.     When 
muriat  of  tin  is  poured  in,  the  tan  combines  with  the 
oxyd,  and  the  compound  being  infoluble,   falls  to  the 
bottom.      Sulphur  has  a  ftronger  affinity  foi  the  oxyd 
than  tan  has.    Hence  when  fulphurated  hydroo-en  pjas  is 
thrown  upon  this  compound,  the  iulphur  leaves  the  gas 
and  combines  with  the  tin  ;  and  the  compound,  beinp- 
infoluble,    falls   to   the  bottom :      The   hydrogen   gas 
efcapes,  and  nothing  remains  in  the  water  except  the 
tan. 

Tan  is  a  brittle  fubftance,  of  a  brown  colour.  It  its  prt» 
breaks  with  a  vitreous  fracture,  and  does  not  attract  ties. 
moifture  from  the  air.  Its  tafte  is  exceedingly  aftrin- 
gcnt.  It  is  very  foluble  in  water.  The  folution  is  of 
a  deep  brown  colour,  a  very  altringent  and  bitter  tafte, 
and  has  the  odour  which  diftinguifhes  a  folution  of  nut 
galls.  It  froths,  when  agitated,  like  a  folution  of  foap  ; 
but  does  not  feel  unctuous.  Acids  precipitate  the  tan 
from  this  folution. 

Tan  is  £1  ill  more  foluble  in  alcohol  than  in  water. 

When  the  folution  of  tan  is  poured  into  a  folution 
of  the  brown  fulphat  of  iron,  a  deep  blue  coloured  pre- 
cipitate immediately  appears,  confuting  of  the  tan  com- 
bined with  the  oxyd.  This  precipitate,  when  dried,  af- 
fumes  a  black  colour.  It  is  decompofed  by  acids.  The 
green  fulphat  of  iron  is  not  altered  by  tan. 

When  too  great  a  proportion  of  brown  fulphat  of 
iron  is  poured  into  a  folution  of  tan,  the  fulphuric  acid, 
fet  at  liberty  by  the  combination  of  the  iron  and  tan,  is 
fufficient  to  redifiblve  the  precipitate  as  it  appears  ;  but 
the  precipitate  may  eafily  be  obtained  by  cautioufly  fa- 
turating  this  excels  of  acid  with  potafs.  When  the  ex- 
periment is  performed  in  this  manner,  all  the  red  fulohat 
of  iron  which  remains  in  the  folution  undecompofed  is 
converted  into  green  fulphat.  Mr  Prouft,  to  whom  we 
are  indebted  for  almoft  every  thing  yet  known  concern- 
ing the  properties  of  tan,  fuppofes  that  this  change  is 
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produced  by  the  tan  abforbing  oxygen  from  the  iron. 
This  may  very  pofllbly  be  the  cafe  ;  but  his  experiments 
are  infufficient  to  prove  that  it  is.  The  fame  change 
takes  place  if  red  oxyd  be  mixed  with  a  confiderable 
excefs  of  fulphuric  acid,  and  diluted  with  water. 

Tan  combines  readily  with  oxygen.  When  oxy-mu- 
riatic  acid  is  poured  upon  it,  its  colour  deepens,  and  it 
lofes  all  its  peculiar  characters.* 

Tan  exifts  in  almoft  all  thofe  vegetable  fubftances 
which  have  an  aflringent  tafte.  It  is  almoft  conftantly 
combined  with  gallic  acid.  The  following  table,  drawn 
up  by  Mr  Biggin, f  though  the  rule  which  the  author 
followed  in  making  his  experiments  precluded  rigid  ac- 
curacy, will  ferve  to  give  fome  idea  of  the  proportions 
of  tan  which  exirt  in  different  plants : 

Prop,  of  Tan. 


Elm              -  2,1 

Oak  cut  in  winter  -     2,1 

Horfe  chefnut      -  2,2 

Beech          -         -  2,4 

Willow  (boughs)  -     2,4 

Elder           -         -  3,0 

Plum  tree       -  -     4,0 

Willow  (trunk)  -     4.0 

Sycamore   -         »  4,1 

Birch           -         -  4,1 

Cherry  tree          -  4,2 


Sallow 

Mountain  ath 

Poplar 

Hazel 

Afh 

Spanifh  chefnut 

Smooth  oak 

Oak  cut  in  fpring 

Huntingdon  or  Lei 

cefter  willow 
Sumach     - 


Prop,  of  Tan. 
4,6 


} 


4>7 
6,o 

6>  3 
6,6 
9,0 
9,2 
9,6 

10,1 

16,2 
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Sect.  IX.     Of  Oils. 

There  are  two  fpecies  of  oils ;  namely,  fixed  and  vo- 
latile ;  both  of  which  are  found  abundantly  in  plants. 

1.  Fixed  oil  is  found  in  the  feeds  of  many  plants, 
efpecially  of  the  olive,  beech,  flax,  almond,  rape,  &c. 

2.  Volatile  oil  is  obtained  by  diftillation  from  the 
leaves,  flowers,  or  roots  of  aromatic  plants,  as  lavender, 
rofes,  rofemary,  Sec. 

As  an  account  of  the  properties  of  oils  has  been  given 
already  in  the  article  Chemistry,  Suppl.  it  would  be 
fuperfluous  to  repeat  it  here. 

Sect.  X.     Of  Camvhor. 

The  laurus  camphorata  is  a  tree  which  grows  in 
China,  Japan,  and  feveral  parts  of  India.  When  the 
roots  of  this  tree  are  put  into  an  iron  pot  furnifhed  with 
a  capital,  and  a  fufficient  heat  is  applied,  a  particular 
fubflance  fublimes  into  the  capital,  which  is  known  by 
the  na«ne  of  camphor.  The  Dutch  afterwards  purify 
this  camphor  by  a  fecond  fublimation. 

Camphor  is  a  white  brittle  fubflance,  having  a  pecu- 
liar aromatic  odour  and  a  ftrong  tafte. 

It  is  not  altered  by  atmofpheric  air;  but  it  is  fo  vo- 
latile, that  if  it  be  expofed  during  warm  weather  in  an 
open  veflel,  it  evaporates  completely.  When  fublimed 
in  clofe  veffels  it  cryftallifes  in  hexagonal  plates  or  pyra- 
mids.* 

It  is  infoluble  in  v/ater  ;  but  it  communicates  to  that 
liquid  a  certain  portion  of  its  peculiar  odour. 

It  diflblves  readily  in  alcohol,  and  is  precipitated 
again  by  water.  If  the  alcohol  be  diluted  with  water 
as  much  as  pofilble,  without  caufing  the  camphor  to 
precipitate,  fmall  cryftals  of  camphor  refembling  fea- 
thers gradually  form.f 

Camphor  is  foluble  alfo  in  hot  oils,  both  fixed  and 
volatile ;  but  as  the  folution  cools  the  camphor  preci- 
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pitates,  and  aflumes  the  form  of  plumofe,  or  feather-  Camphor. 
Iikecryftals4  ^p7^ 

Camphor  is  not  acted  on  by  alkalies,  either  pure  or  Mem.  Par. 
in  the  ftate  of  carbonats.     Pure  alkalies  indeed  feem  1756^.41. 
to  diflolve  a  little  camphor ;    but  the  quantity  is  too 
fmall  to  be  perceptible  by  any  other  quality  than  its 
odour.  $     Neither  is  it  acted  upon  by  any  of  the  neutral  §  Bouillon 
falts  which  have  hitherto  been  tried.  la  Gra"ge> 

Acids  diflolve  camphor,  but  it  is  precipitated  again,  *"'  e  ... 
unaltered,  by  alkalies,  and  even  by  water.  The  folution  1,' 
of  camphor  in  fulphuric  acid  is  red  •,  that  in  the  nitric 
acid  is  yellow.  This  laft  folution  has  obtained  the  ab- 
furd  name  of  oil  of  camphor.  When  nitric  acid  is  dis- 
tilled repeatedly  off  camphor,  it  converts  it  into  cam- 
phoric acid. 

Muriatic,  fulphurous,  and  fluoric  acids,  in  the  ftate 
of  gas,  diflolve  camphor.  When  water  is  added,  the 
camphor  appears  unaltered  in  flakes,  which  fvvim  on  the 
furface  of  the  water  §  §  Fourcroy. 

When  heat  is  applied  to  camphor  it  is  volatilized. 
If  the  heat  be  fudden  and  ftrong,  the  camphor  melts 
before  it  evaporates.  It  catches  flame  very  readily,  and 
emits  a  great  deal  of  fmoke  as  it  burns,  but  it  leaves  no 
refiduum.  It  is  fo  inflammable  that  it  continues  to 
burn  even  on  the  furface  of  water.  When  camphor  is 
fet  on  fire  in  a  large  glafi  globe  filled  with  oxygen  gas, 
and  containing  a  little  water,  it  burns  with  a  very 
bright  flame,  and  produces  a  great  deal  of  heat.  The 
inner  furface  of  the  glafs  is  foon  covered  with  a  black 
powder,  which  has  all  the  properties  of  charcoal,  a 
quantity  of  carbonic  acid  gas  is  evolved,  the  water  in 
the  globe  acquires  a  ftrong  fmell,  and  is  impregnated 
with  carbonic  acid  and  camphoric  acid.[| 

If  two  parts  of  alumina  and  one  of  camphor  be  form-  %fra"S% 
ed  into  a  pafte  with  water,  and  diftilled  in  a  glafs  re- '  '  '?g 
tort,  there  comes  over  into  the  receiver  (which  fhould  its  analyfis. 
contain  a  little  water,  and  communicate  with  a  pneu- 
matic apparatus)  a  volatile  oil  of  a  golden  yellow  co- 
lour, a  little  camphoric  acid  which  diffblves  in  the  wa- 
ter, and  a  quantity  of  carbonic  acid  gas,  and  carbona- 
ted hydrogen  gas,  which  may  be  collected  by  means  of     •* 
a  pneumatic  apparatus.     There  remains  in  the  retort  a 
fubflance  of  a  deep  black  colour,  compofed  of  alumina 
and  charcoal.     By  this  procefs,  from  122.284  parts  of 
camphor,  Mr  Bouillon  la  Grange,  to  whom  we  are  in- 
debted for  the  whole  of  the  analyfis  of  camphor,  ob- 
tained 45.856  parts  of  volatile  oil,  and  30.571   parts 
of  charcoal.     The  proportion  of  the  other  products  was 
not  afcertained.*  *  Ibid,  p.. 

From  this  analyfis,  Mr  Bouillon  la  Grange  concludes,  I57- 
that  camphor  is  compofed  of  volatile  oil,  and  charcoal 
or  carbon,  combined  together.  We  learn,  from  his  ex- 
periments, that  the  ultimate  ingredients  of  camphor  are 
carbon  and  hydrogen  ;  and  that  the  proportion  of  car- 
bon is  much  greater  than  in  oils.  4$, 

Camphor  exifts  in  a  great  many  plants.  Neumann,  Plants  con- 
Geoffroy,  and  Cartheufer,  extracted  it  from  the  roots  taimng  ll-- 
of  zedoary,  thyme,  fage,  &c.  and  rendered  it  probable 
that  it  is  contained  in  almoft  all  the  labiated  plants. 
It  has  been  fuppofed  to  exift  in  thefe  plants  combined 
with  volatile  oil.  Prouft  has  fhewn  how  it  may  be  ex- 
tracted, in  confiderable  quantity,  from  many  volatile 

oils.f  f  Ann.  de 

Camphor,  which  was  unknown  to  the  ancient  Greeks  Ch'""-  »y>. 
and  Romans,  was  introduced  into  Europe  by  the  Ara-  I7^/ 

bians... 
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bians.     iEtius  is  the  firft  perfon  who  mentions  it.     It  fent  known.     To  defcribe  each  refin  feparately  would 

feems,  however,  to  have  been  very,  early  known  to  the  be  to  little  purpofe,  as  fcarcely  any  thing  is  known  of 

eaftern  nations.  them  except  their  general  properties  as  refins.     The 

It  is  much  ufed  in  medicine.     It  is  a  powerful  fti-  following  is  a  lift  of  the  principal.     The  reader  will 

mulant;   it  is  confidered  as  peculiarly  efficacious  in  dif-  find  an  account  of  the  manner  of  obtaining  them,  and 

eafes  of  the  urinary  organs ;  it  is  often  fei  viceable  in  of  their  ufes,  by  confulting  the  name  of  each  in  the  En- 

mania,  and  procures  fleep  when  every  other  medicine  cyclopedia. 
fails. 

Sect.  XI.     Of  Resins. 

There  is  a  yellowifh  white  coloured  fubftance  which 
often  exfudes  from  the  Abies  Montana,  or  common 
Scotch  fir,  and  like  wife  from  other  fir  trees.  It  is 
fomewhat  tranfparent,  is  hard  and  brittle,  of  a  difagree- 

able  tafte,  and  may  be  collected  in  confiderable  quan-  been  denominated  balfams  by  fome  of  the  later  French 

tities.     This  fubftance  is  known  by  the  name  of  refin;  writers.     They  appear  to  confift  of  refin,  or  volatile 

and  the  fame  name  is  alio  applied  to  all  fubftances  which  oil  combined  with  benzoic  acid.     Thefe  fubftances  are, 

poflefs  nearly  the  fame  properties  with  it.     Refin  may  benzoin,  balfam  of  Tolu,  and  ftorax.     For  an  account 

be  diftinguifhed  from  every  other  fubftance  by  the  fol-  of  them  we  refer  to  the  Encyclopedia. 

lowing  properties  :  Many  vegetable  fubftances  occur  in  medicine  which  Gum  r 

It  is  more  or  lefs  concrete,  and  has  an  acrid  and  hot  confift  chiefly  of  a  mixture  of  gum  and  refin.     Thefe  fins, 

tafte.  fubftances,  of  courfe,  have  a  number  of  the  properties 

It  is  totally  infoluble  in  water.     By  this  property  it  both  of  gums  and  refins.     For  this  reafon  they  have 

may  eafily  be  feparated  from  gum,  if  they  happen  to  be  been  denominated  gum  rejins.     The  following  are  the 

mixed  together.  moft  important  of  thefe  fubftances  : 

It  is  foluble  in  alcohol,  and  in  fulphuric  ether.*     By  Olibanum,             Aloes, 


i\ 


/' 


i.  Common  refin, 

7.  Sandarac, 

2.  Turpentine, 

3.  Pitch, 

4.  Galipot, 

5.  Elemi, 

6.  Maftic, 

8.  Guaiacum, 

9.  Labdanum, 

to.  Dragon's  blood, 
1 1.  Copaiba. 

There   are   three  vegetable  fubftances  which   have 
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the  firft  of  thefe  properties  we  may  feparate  it  from 
gum,  and  by  the  laft  from  extract ;  for  extract  is  in- 
foluble in  fulphuric  ether.  When  thefe  folutions  are 
evaporated  the  refin  is  obtained  unaltered.  If  the  fo- 
lution  be  fpread  thin  upon  any  body,  it  foon  dries  by 
the  evaporation  of  the  alcohol ;  the  refin  remains  be- 
hind, and  covers  the  body  witli  a  fmooth  fhining  tranf- 
parent coat,  which  cannot  be  wafhed  off  by  water.  This 
procefs  is  called  varnijl/tng. 

Refin  is  foluble  alio  in  volatile  oils ;  and  thefe  folu- 
tions are  often  ufed  likewife  in  varniihing. 

Refin  is  fcarcely  acted   upon   by  acids.      Alkalies 


Galbanum,  Myrrh, 

Scammony,  Ammoniac, 

Afafcetida,  Opium. 

For  an  account  of  them  we  refer  to  the  Encyclopedia. 

Sect.  XII.     Of  Caoutchouc. 

About  the  beginning  of  the  18th  century  a  fub-  Difw 
ftance,  called  caoutchouc,  was  brought  as  a  cm  iofity  of  cac 
from  America.  It  was  foft,  wonderfully  elaftic,  and*houc 
very  combuftible.  The  pieces  of  it  that  came  to  Eu- 
rope were  ufually  in  the  fhape  of  bottles,  birds,  &c. 
This  fubftance  is  very  much  ufed  in  rubbing  out  the 


combine  with  it,  but  the  combination  is  not  eafily  ef-  marks  made  upon  paper  by  a  black  lead  pencil;  and 

fected.  therefore  in  this  country  ic  is  often  called  Indian  rub- 

When  refin  is  heated  it  readily  melts ;  and  if  the  heat  her.      Nothing  was  known  of  its  production,    except 

be  increafed  it  is  volatilized,  and  burns  with  a  white  that  it  was  obtained  from  a  tree,  till  the  French  aca- 

flame  and  ftrong  fmell.     When  diftilled  it  yields  much  demicians  went  to  South  America  in  1735  to  meafure 

volatile  oil,  but  fcarcely  any  acid.  a  degree  of  the  meridian.     Mr  de  la  Condamine  fent 

When  volatile  oils  are  expofed  for  fome  time  to  the  an  account  of  it  to  the  French  Academy  in  the  year 


action  of  the  atmofpheie  they  acquire  confiftency,  and 
alTume  the  properties  of  refins.  During  this  change 
they  abforb  a  quantity  of  oxygen  from  the  air.     Weft- 


1736.  He  told  them,  that  there  grew  in  the  province 
of  Efmeraldas,  in  Brazil,  a  tree,  called  by  the  natives 
Hhevc  ;  that  from  this  tree  there  flowed  a  milky  juice, 
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rum  put  30  grains  of  oil  of  turpentine  into  40  cubic  which,  when  infpiiTated,  was  caoutchouc.  Don  Pedro 
inches  of  oxy-muriatic  acid  gas.  Heat  was  evolved,  the  Maldonado,  who  accompanied  the  French  academicians, 
oil  gradually  evaporated,  and  afiumed  the  form  of  yel-  found  the  fame  tree  on  the  banks  of  the  Maragnon  ; 
low  refin. t  Thefe  facts  render  it  probable  that  refin  but  he  died  foon  after,  and  his  papers  were  never  pub- 
is merely  volatile  oil  combined  with  a  quantity  of  lifhed.  Mr  Frefnau,  after  a  very  laborious  fearch,  dif- 
oxygen.  covered  the  fame  tree  in  Cayenne.  His  account  of  it 
To  know  whether  any  vegetable  fubftance  contains  was  read  to  the  French  Academy  in  1751. 


I  Hermjladt. 

Number  of 
refins. 


refin,  we  have  only  to  pour  fome  fulphuric  ether  upon 
it  in  powder,  and  expofe  the  infufion  to  the  light.  If 
any  refin  be  prefent  the  ether  will  alTume  a  brown  co- 
lour.^: 

The  number  of  refins  is  confiderable.  They  differ 
from  each  other  chiefly  in  colour,  tafte,  fmell,  and  con- 
fiftency. Whether  thefe  refins  be  really  different 
combinations,    or,   as  is   moft  likely,    owe   thefe  dif- 


It  is  now  known  that  there  are  at  leaft  two  trees  in  Plan 
South  America  from  which  caoutchouc  may  be  obtain-  tain!:  it. 
ed,  the  Hsevea  Caoutchouc  and  the  Jatropha  Elaftica ; 
and  it  is  exceedingly  probable  that  it  is  extracted  alfo 
from  other  fpecies  of  Hsevea  and  Jatropha.     Several 
trees  likewife   which   grow  in   the   Eaft   Indies  yield 


i 


caoutchouc  ;  the  principal  of  thefe  are,  the  Ficus  Indica,  *  A(\f 
the  Artocarpus  Integrifolia,  and  the  Urceola  Elaftica;  igg/jikJ, 

ferences  to  foreign  ingredients,  either  combined  with    a  plant  difcovered  by  Mr  Howifon,  and  firft  defcribed  v.  11. 

the  refin,  or  mechanically  mixed  with  it,  is  not  at  pre-    and  named  by  Dr  Roxburgh.*  Loil[l 

WheneditT* 
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I.  Vegetable     SUBSTANCES. 

When  any  of  thefe  plants  is  punctured,  there  exfudes  fir  ft  pointed  out  by  Macquer.     Berniard,  on  the  con- 

from  it  a  milky  juice,  which,  when  expofed  to  the  air,  trary,  found  that  caoutchouc  was  fcarcely  foluble  at  all 

*  o-radually  lets  fail  a  concrete  fubftance,  which  is  caout-  in  fulphuric  ether,  which  was  the  ether  ufed  by  Mac- 

cJjouc.  quer,    and  that  even  nitric  ether  was  but  an  imperfect 

If  oxy-muriatic  acid  be  poured  into  the  milky  juice,  folvent.     The  difference  in  the  refults    of    thefe  two 

the   caoutchouc   precipitates  immediately,  and,  at  the  chemifts  was  very  fingular ;  both  were  remarkable  for 

fame  time,  the  acid  lofes  it  peculiar  odour.     This  ren-  their  accuracy,  and  both  Were  too  well  acquainted  with 

deis  it  probable  that  the  formation  of  the  caoutchouc  the  fubject  to  be  eafily   mifled.     The  matter  was  firft, 

is  owing  to  its  bans  abforbing  oxygen.*      If  the  milky  cleared  up  by  Mr  Cavallo.     He  found  that  ether,  when 

juice   be  confined  in  a  glafs  veffel  containing  common  newly  prepared,  feldom  or  never  diffolved  caoutchouc 

air,  it  gradually  abforbs  oxygen,  and  a  pellicle  of  caout-  completely  ;  but  if  the  precaution  was  taken  to  waih  the 

chouc  appears  on  its  furface.f  ether  previoufly  in  water,  it  afterwards  diffolved  caout- 

Caomchouc  was  no  fooner  known  than  it  drew  the  chouc  with  facility.  Mr  GrofTart  tried  this  experiment, 

ties  attention  cf  philofophers.     Its  fingular  properties  pro-  and  found  it   accurate. ||      It  is  evident  from   this  that  ||  Ann.  de- 

*■'    mifed  that  it  would  be   exceedingly  ufef'ul  in  the  arts,  thefe  chemifts  had  employed  ether  in   different   ftates.  Chtm'  X1* 

provided  any  method  could  be  fallen  upon  to  mould  it  The  wafhing  of  ether  has  two  effects.     It  deprives  it  I47' 

into  the  various  inftruments  for  which  it  feemed  pecu-  of  a  little  acid  with  which  it  is  often  impregnated,  and 

liarly  adapted.     Meffrs  de  la  Condamine  and  Frefnau  it  adds  to  it  about  one-tenth  of  water,   which  remains 

had  mentioned  fome  of  its   properties;  but  Macquer  combined  with  it. 

was  the  firft  perfon  who  undertook  to  examine  it  with        When  the  ether  is  evaporated,  the  caoutchouc  is  ob- 

attention.     His  experiments  were  publifhed  in  the  me-  tained  unaltered.     Caoutchouc,  therefore,  diffolved  in 

moirs  of   the    French  Academy  for  the  year   1768.  ether,  may  be  employed  to  make  inftruments  of  differ- 

They  threw  a  good  deal  of  light  on  the  fubject ;    but  cut   kinds,  juft  as  the  milky  juice  of  the  haevea  ;  but 

Macquer  fell  into  fome  miftakes,  which  were  pointed  this  method  would  be  a  great   deal  too   expenfive  for 

out  by  Mr  Berniard,  who  published  an  admirable  paper  common  ufe.  go 

on  caoutchouc  in  the  17th    volume   of  the  Journal  de        Caoutchouc  is  foluble  in  volatile  oils;*  but,  in  ge-      Oils, 

Phyfique.  To  this  paper  we  are  indebted  for  trie  greater  neral,  when  thefe  oils  are  evaporated,  it  remains  fome-  *  Berniard.. 

number  of  facts  at  prefent  known    refpecting   caout-  what  glutinous,  and   therefore   is   fcarcely  proper  for 

chouc.     Mr  Grcffart  and  Mr  Fourcroy  have  likewife  thofe  ufes  to  which,  before  its  folution,  it  was  fo  admi- 

added  confiderably  to  our  knowledge  of  this  fingular  rably  adapted.  g 

fubftance;  both  of  their  trcatifes  have  been  pubhihed         It  is  infoluble  in  alkalies.f     The  acids   act   upon  it  Ac^s  atl(j; 

in  the  jith  volume  of  the  Annates  de  Chim'te.  with  more   or  lefs   violence  according  to  their  nature,  alkalies, 

Caoutchouc,  when  pure,  is  of  a  white  colour  (c),  and  Sulphuric  acid  decompofes  it  completely,  charcoal  pre-  f  Id' 

without  either  tafte  or  fmell.ij:     The   blackiih  colour  cipitates,  and  part  of  the  acid   is   converted   into  ful- 

1%.    of  the  caoutchouc  of  commerce  is  owing  to  the  method  phurous  acid.     Nitric   acid  converts  it  into  a  yellow 

employed  in  drying  it  after  it  has  been  fpread  upon  fubftance,  analogous  to  fuberic  acid.  Muriatic  acid  does 

moulds.     The  ufual  way  is  to  fpread  a  thin  coat  of  the  not  affect  it. \     The  other  acids  have  not  been  tried.        i  Id. 
milky  juice  upon  the  mould,  and  then  to  dry  it  by  expo-         Fabroni  has  difcovered,  that  rectified  petroleum  dif- 

fing  it  to  fmoke  ;  afterwards  another  coat  is  fpread  on,  folves  it,  and  leaves  it  unaltered  when  evaporated. f      \Ilid.  195.. 
which  is  dried  in  the  fame  way.     Thus  the  caoutchouc         When  expofed  to  heat  it  readily  melts  ;  but  it  never  &  x'11-  JS^ 

of  commerce  confifls  of  numerous  layers  of  pure  caout-  afterwards  recovers  it  properties,  but  continues  always     JjZ 

chouc  alternating  with  as  many  layers  of  foot.  of  the  confiftence  of  tar.     It  burns  very  readily  with  a 

Caoutchouc   is  foft  and  pliable  like  leather.     It  is  bright  white  flame,  and  diffufes  a  fetid  odour.  In  thofe 

exceedingly  elaftic  and  adhelive  ;  fo  that  it  may  be  for-  countries  where  it  is  produced,  it  is  often  ufed  by  way 

cibly  ftretched  out  much  beyond  its  ufual  length,  and  of  candle. 

inftantly  recover  its  former  bulk  when  the  force  is  with-        When  diftilled,  it  gives  out  ammonia. $     It  is  evi-  §  Fourcroy* 

drawn.    It  cannot  be  broken  without  very  confiderable  dent  from  this,  and   from  the  effect  of  fulphuric  and  Ann.  d\ 

force.  nitric  acid  upon  it,  that  it  is  compofed  of  carbon,  hy-  Chtm'  X1« 

It  is   not  altered  by   expofure  to  the  air ;  it  is  per-  drogen,  azot,  and  oxygen;  but   the  manner  in  which    ^z' 

fectly  infoluble  in  water :  but  if  boiled  for  fome  time  they  are  combined  is  unknown. 

its  edges  become  fomewbat  tranfparent,  owing  undoubt-         When    treated  with    nitric  acid,    there    came  over 

edly  to  the  water  carrying  off  the  foot ;  and  fo  foft,  azotic  gas,  carbonic  acid  gas,  pruflic   acid   gas ;  and 

that  when   two  of  them  are  preffed  and  kept  together  oxalic  acid  was  formed. ||  ||  Ibid. 

for  fome  time,  they  adhere  as  clofely  as  if  they  formed         It  feems  to  exift  in  a  great  variety  of  plants ;  but  is       63 

one  piece.     By  this  contrivance  pieces  of  caoutchouc  ufually  confounded  with  the  ether  ingredients.    It  may  How  to.  *^~ 

may  be  foldered  together,  and  thus  made  to  affume  be  feparated  from  refins  by  means  of  alcohol.     It  may  ?a™  plants- 

whatever  fhape  we  pleafe.$  be  extracted  from  the  different  fpecies  of  mifletoe  by 

Caoutchouc  is  infoluble  in  alcohol.     This  property  water,  with  which,  in  the  fluid  ftate  in  which  it  exifts 

xi.     was  difcovered  very  early,  and  fully  confirmed  by  the  in  thefe  plants,  it  readily  combines.     When  mixed  with 

experiments  of  Mr  Macquer.     The  alcohol,  however,,  gum  or  extract,   it  may  be  feparated  by  the  following 

renders  it  colourlefs.  procefs :    Digeft  a  part  of  the  plant  containing  it  firit 

Caoutchouc  is  foluble  in  ether.     This  property  was-  in  water  and  then  in  alcohol,  till  all  the  fubftances  fo. 

_  lubla 

(c)  Mr  De  Fourcroy  fays,  that  blackifh  brown  is  the  natural  colour  of  caoutchouc.  But  we  have  feen  fome- 
pieces  of  it  from  the  Eaft  Indies,  which  had  been  allowed  to  infpiffate  in  the  open  air :  They  were  white,,  wilhi 
a  flight  caft.  of  yellow,  and  had  very  much  the  appearance  and  feel  of  white  foap. 
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luble  in  thefe  liquids  be  extracted.  Dry  the  refiduum, 
and  digeft  it  in  five  times  its  weight  of  rectified  petro- 
leum. Exprefs  the  liquid  part  by  fqueezing  the  fub- 
ftance in  a  linen  cloth.  Let  this  liquid  remain  feveral 
days  to  fettle,  then  decant  off  the  clear  liquid  part, 
mix  it  with  a  third  part  of  water  and  diftil,  the  caout- 
chouc remains  behind.* 

Sect.  XIII.     Of  Wax. 

The  upper  furface  of  the  leaves  of  many  trees  is  co- 
vered with  a  varnilh  of  wax.  This  varnilh  may  be  fe- 
parated  and  obtained  in  a  ftate  of  purity  by  the  follow- 
ing procefs. 

Digeft  the  bruifed  leaves,  firft  in  Water  and  then  in 
alcohol,  till  every  part  of  them  which  is  folublein  thefe 
liquids  be  extracted.  Then  mix  the  reflduum  with  fix 
times  it  weight  of  a  folution  of  pure  ammonia,  and, 
after  fufHcient  maceration,  decant  off  the  folution,  filter 
it,  and  drop  into  it,  while  it  is  inceffantly  ftirred,  dilut- 
ed fulphuric  acid,  till  more  be  added  than  is  fufficient 
to  faturate  the  alkali.  The  wax  precipitates  in  the 
form  of  a  yellow  powder.  It  fhould  be  carefully  waffl- 
ed with  water,  and  then  melted  over  a  gentle  fire.f 

Mr  Tingry  firft  difcovered  that  this  Varnilh  poffefTed 
all  the  properties  of  bees  ivax.lf.  Wax  then  is  a  vege- 
table product.  The  bees  extract  it  unaltered  from  the 
leaves  of  trees  and  other  vegetable  fubftances  which 
contain  it.  They  feem,  however,  to  mix  it  with  feme 
of  the  pollen  of  flowers. 

Wax,  when  pure,  is  of  a  whitifh  colour,  it  is  defti- 
tute  of  tafte,  and  has  fcarcely  any  fmell.  Bees  wax  in- 
deed has  a  pretty  ftrong  aromatic  fmell ;  but  this  feems 
chiefly  owing  to  fome  fubftance  with  which  it  is  mix- 
ed ;  for  it  diiappears  almoft  completely  by  expofing  the 
Wax,  drawn  out  into  thin  ribands,  for  fome  time  to  the 
atmofphere.  By  this  procefs  alfo,  which  is  called 
bleaching,  the  yellow  colour  of  the  wax  difappears,  and 
it  becomes  very  white.  Bleached  wax  is  not  affected 
by  the  air. ^ 

Wax  is  infoluble  in  water  and  in  alcohol.  It  com- 
bines readily  with  alkalies,  and  forms  with  them  a  foap 
which  is  foluble  in  water. || 

Punic  wax,  which  the  ancients  employed  in  painting 
in  encaufto,  is  a  foap  compofed  of  twenty  parts  of  wax 
and  one  of  foda.*  Its  compoiition  was  ascertained  by 
Mr  Lorgna  j- 

Sulphuric  and  nitric  acids  decompofe  wax  complete- 
ly ;  oxy-muriatic  acid  bleaches  it  inftantaneoufly. 

Wax  combines  readily  with  oils,  and  forms  with 
them  a  fubftance  of  greater  or  lefs  confiftency  accord- 
ing to  the  quantity  of  oil.  This  compofition,  which 
is  known  by  the  name  o£  cerate,  is  much  employed  by 
fur^eons. 

When  heat  is  applied  to  wax  it  becomes  foft ;  and 
at  the  temperature  of  1420,  if  unbleached,  or  of  1550 
if  bleached,:}:  it  melts  into  a  colourlefs  tranfparent 
fluid,  which  concretes  again,  and  refumes  its  former  ap- 
pearance as  the  temperature  diminilhesi.  If  the  heat  be 
ftill  farther  ihcreafed,  the  wax  boils  and  evaporates  ; 
and  if  a  red  heat  be  applied  to  the  vapour,  it  takes  fire 
and  burns  with  a  bright  flame.  It  is  this  property 
which  renders  wax  fo  ufeful  for  making  candles. 

Mr  Lavoifier,  by  means  of  the  apparatus  defcribed 
in  the  article  Chemistry,  Suppl.n0  353.  contrived  to 
burn  wax  in  oxygen  gas.  The  quantity  of  wax  con- 
fumed  was  21.9  grains*     The  oxygen  gas  employed  in 


confuming  that  quantity  amounted  to  66. $$  grains. 
Confequently  the  fubftances  confumed  amounted  to 
88.45  grains.  After  the  combuftion,  there  were  found 
in  the  glafs  veflel  62.58  grains  of  carbonic  acid,  and  a 
quantity  of  water,  which  was  fuppofed  to  amount  to 
25.87  grains.     Thefe  were  the  only  products. 

Now  62.58    grains    of   carbonic   acid  gas   contain 

44.56  of  oxy.  and  18.02  of  carb. ;  and  25.87  gr.  of  water  contain 
21. 99  of  oxy.   and  3.88  of  hydro. 

66.55  21.90 

Confequently  21.9  parts  of  wax  are  compofed  of  18. 02 
of  carbon,  and  3.88  of  hydrogen.  And  100  parts  of 
wax  are  compofed  of         82.28  carbon, 

17.72  hydrogen, 
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If  wax  be  diftilled  with  a  heat  greater  than  2120, 
there  comes  over  a  little  water,  fome  febacic  acid,  a 
little  very  fluid  and  odorous  oil :  the  oil,  as  the  diftilla- 
tion  advances,  becomes  thicker  and  thicker,  till  at  laft 
it  is  of  the  confiftency  of  butter,  and  for  this  reafon  has 
been  called  butter  of  wax.  There  remains  in  the  retort 
a  fmall  quantity  of  coal,  which  is  not  eafily  reduced  to 
afhes.  When  the  butter  of  wax  is  repeatedly  diftilled 
it  becomes  very  fluid,  and  affumes  the  properties  of  vo- 
latile oil.f 

Skct.  XIV.     Of  the  V/oonr  Fibre. 

All  trees,  and  moft  other  plants,  contain  a  parti- 
cular fubftance,  well  known  by  the  name  of  wood.  If 
a  piece  of  wood  be  well  dried,  and  digefted,  firft  in  a 
fufficient  quantity  of  water,  and  then  of  alcohol,  to  ex- 
tract from  it  all  the  fubftances  foluble  in  thefe  liquids, 
there  remains  behind  only  the  woody  fibre. 

This  fubftance,  which  conftitutes  the  bafis  of  wood, 
is  compofed  of  longitudinal  fibres,  eafily  fubdivided  in- 
to a  number  of  fmaller  fibres.  It  is  forriewhat  tranfpa- 
rent ;  is  perfectly  taftelefs ;  has  no  fmell ;  and  is  not 
altered  by  expofure  to  the  atmofphere. 

It  is  infoluble  in  water  and  in  alcohol ;  but  foluble  in 
alkalies.  The  mineral  acids  decompofe  it.  When  diftill- 
ed it  yields,  in  all  probability,  pyrolignous  acid.  When 
burnt  with  a  fmothered  fire  it  leaves  behind  it  a  consi- 
derable quantity  of  charcoal. 

It  is  precipitated  from  alkalies  unaltered  by  acids.* 

By  nitric  acid  Fourcroy  converted  the  reflduum  of 
quinquina,  which  does  not  feem  to  differ  from  the 
woody  fibre,  into  oxalic  acid  ;  at  the  fame  time  there 
was  a  little  citric  acid  formed,  and  a  very  fmall  quan- 
tity of  malic  and  acetous  acids.  Some  azotic  gas  alfo 
was  difengaged.  By  this  procefs  he  obtained  from  100 
parts  of  woody  fibre 

56.250  oxalic  acid, 
3.905  citric  acid, 
0.388  malic  acid, 
0.486  acetous  acid, 
0.867  azotic  gas,  , 
8.330  carbonat  of  lime, 
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70.226 

32.031  reflduum. 


102.257 
There  was  likewifc  a  quantity  of  carbonic  acid  gas 
difengaged,  the  weight  of  which  was  unknown.     This 

increafe 
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increafe  of  weight  in  the  product  was  evidently  owing 
to  the  oxygen  derived  from  the  nitric  acid.* 

When  diftilled  in  a  retort,   ioo  parts  yield  the  fol- 
lowing products  : 
26.62  of  a  yellow  liquid,  containing  alcohol,  and  acid 
which  had  the  fmell  of  pyromucous. 
6.977  of  concrete  oil,  moftly  foluble  in  alcohol. 

22.995  charcoal  ?in  the  retort 

3  567  carbonat  or  lime  3 


60.159 

39.841  gas,  half  carbonic  acid,  half  carbonated  hy- 
drogen. 
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Thefe  facts  fhew  us,  that  the  woody  fibre  is  compo- 
fed  of  oxygen,  carbon,  hydrogen,  azot,  and  lime.  Mr 
Chaptal  fuppofes  that  mucilage  differs  from  woody 
fibre  merely  in  containing  lefs  oxygen.  We  are  cer- 
tain at  leaft  that  mucilage  or  gum  is  compofed  of  the 
fame  ingredients  ;  and  Mr  Chaptal  has  fhewn,  that  the 
juices  of  plants  are  partly  converted  into  woody  fibre 
by  oxy  muriatic  acid,  which  imparts  to  them  oxygen.f 
Thefe  juices  contain  both  gum  and  refin  :  after  the 
formation  of  the  woody  fibre  the  refin  is  ftill  unaltered. 
This  gives  a  good  deal  of  probability  to  his  opinion. 

Sect.  XV.     Of  Acids. 

The  acids  found  ready  formed  in  vegetables  are  the 
following  : 

1.  Oxalic,  5.  Gallic, 

2.  Tartarous,  6.  Benzoic, 

3.  Citric,  7.  Phofphoric. 

4.  Malic, 
Sometimes  alfo  the  fulphuric,  nitric,  and  muriatic 

acids  occur  in  vegetables,  combined  with  alkalies  or 
earths,  but  never  except  in  very  minute  quantities. 

1.  Oxalic  acid  is  eafily  detected  and  diftinguifhed  by 
the  following  properties  :   Ic  decompofes  all  calcareous 

acid,  falts,  and  forms  with  lime  a  fait  infoluble  in  water.  It 
readily  cryftallizes.  Its  cryftals  are  quadrilateral  prifms. 
It  is  totally  deftroyed  by  heat. 

Oxalic  acid  was  firft  detected  in  vegetables   by  Mr 
Scheele.    It  has  been  difcovered  in  the  following  plants  : 
The  leaves  of  the  oxalis  acetofella.-f- 
oxalis  corniculata. 
The  root  of  rhubarb. £ 
The  leaves  of  the  geranium  acidum.$ 

2.  Tartarous  acid  is  known  by  the  following  proper- 
ties :  When  a  little  potafs  i.s  cautioufly  dropt  into  a  folu- 
tion  containing  it,  common  tartar  is  formed,  and  precipi- 
tates to  the  bottom.  Tartarous  acid  does  not  decompofe 
the  fulphat,  nitrat,  or  muriat  of  lime.  Tartrite  of  lime 
is  foluble  in  water.  Tartarous  acid  cryftallizes.  Its 
cryftals  are  long  flender  prifms.    It  is  deftroyed  by  heat. 
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3.  Citric  acid  is  diftinguifhed  by  the  following  pro-      Acids. 
perties :     It  does  not  form  tartar  when  potafs  is  added  V*-r^>'*" 
to  it.     With  lime  it  forms  a  fait  infoluble  in  water,  citric  acid, 
which  is  decompofed  by  fulphuric,  nitric,  and  muriatic 

acids.     It  readily  cryftallizes.     It  is  deftroyed  by  heat. 
Citric  acid  has  been  found  unmixed  with  other  acids 
in  the  following  vegetable  fubftances  :*  *  Scheele, 

The  juice  of  oranges  and  lemons.  Crete  s  J  our. 

The  berries  of  vaccinium  oxycoccos,  cranberry.  ~      fl  n*>* 

vitis  idasa,  red  whortleberry. 

Prunus  padus,  birdcherry. 

Solanum  dulcamara,  night/bade. 

Rofa  canina,  hip. 
It  occurs  mixed  with  other  acids  in  many  other  fruits.        -jz 

4.  Malic  acid  is  known  by  the  following  properties  :  Malic  acid, 
It  forms  with  lime  a  fait  foluble  in  water,  which  is  de- 
compofed by  citric  acid.     It  does  not  form  tartar  with 

potafs.     It  is  incryftallizable.     Heat  deftroys  it. 

Malic  acid  has  been  found,  by  Scheele,f  in  the  fruits  f  Ibid. 
of  the  following  plants,  which  contain  no  other  acid  : 

Apples. 

Berberis  vulgaris,  barberry. 

Prunus  domeftica,  plum. 

fpinofa,  Jloe. 

Sambucus  nigra,  elder. 

Sorbus  aucuparia,  roan  or  fervice.  7* 

In  the  following  fruits  he  found  nearly  an  equal  quan-  Malic  and 
tity  of  malic  and  citric  acids.J  "trie, 

Ribes  groffularia,  goofeberry.  j  j0;j. 

rubrum,  currants. 

Vaccinium  myrtillus,  bleaberry. 

Crategus  aria,  beam. 

Prunus  cerafus,  cherry. 

Fragaria  vefca,  Jlraivberry. 

Rubus  chamasmorus,  cloudberries,  evrochs. 

idsus,  rafpberry. 

Malic  acid  has  alfo  been  found  in  the  agave  ameri-  RjjBn-mai 
c^na,$    and  in  the  pulp  of  tamarinds. ||      In  the  firft  of  0f  pfreimar, 
thefe  it  is  mixed  with  tartarous  acid  ;  in  the  fecond  with  ||  Vauquetin, 
tartarous  and  citric  acids.  Ann.  de 

5.  Gallic  acid  is  known  by  the  following  properties  :  Chim.  v* 
With  the  brown  oxyd  of  iron  it  produces  a   black  co-  ' 
lour.      It  is  cryftallizable.     Heat  deftroys  it.     It  has         74 
been  found  in  a  great  number  of  plants,  chiefly  in  the  Gallic  acid, 
bark. — The  following  table,  drawn  up  by  Mr  Biggin,*  *  Nkhol- 
will  ferve  to  fhew  the  relative  proportions  of  this  acidy™'*  Jour- 
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Tartarous  acid  has  been  found  in  the  following 
table  fubftances : 

The  pulp  of  the  tamarind.* 

The  juice  of  grapes. 

Mulberries. -f 
Rumex  acetofa,  forrel.f 
Rhus  coriaria,  Jumach.\ 
Rheum  rhaponticum.|| 
Agave  Americana.^ 

The  roots  of  triticum  repens.f 

Leontodon  taraxicum.f 

Suppl.  Vol.  111. 


vege- 


in  different  plants 

Elm  7 

Oak  cut  in  winter  -       8 

Horfe  chefiiut         -  6 

Beech  7 

Willow  (boaghs)  -       8 

Elder  4 

Plum  tree         -  -       8 

Willow  (trunk)     -  9 

Sycamore         -  6 

Birch  4 

Cherry  tree  8 


Sallow 

Mountain  afh 
Poplar 
Hazel      - 
Afh 

Spanifh  chefnut  . 
Smooth  oak 
Oak  cut  in  fpring     - 
Huntingdon   or  Lei--^ 
cefter  willow.  J 


nal,  iii. 
8  394- 

8 
8 

9 

10 
10 
10 
10 

10 


14 


7/ 


Sumach 
6.  Benzoic  acid  is  diftinguifhed  by  its  aromatic  odour,  _ 
and  its  volatility  on  the  application  of  a  very  moderate  ^l°l 
heat.  It  has  been' found  hitherto  only  in  three  vege- 
table fubftances,  to  which  the  French  chemifts  have 
confined  the  term  balfam.  Thefe  three  are,  benzoin, 
balfam  of  toluy  and  fiorax.  In  thefe  fubftances  it  feerns 
to  be  combined  with  a  refin,  or  fomething  which  has 
nearly  the  properties  of  a  refin. 

D  d  7.  Phof- 
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7.  Phofphoric  acid  is  eafily  diftinguifhed  from  the 
former  fix,  for  it  is  very  fixed,  and  a  violent  heat  does 
not  deftroy  it  as  it  does  the  others. 

Phofphoric  acid  has  been  found  in  different  plants, 
hat  only  in  very  fmall  quantities  ;  it  is  almoft  conftant- 
ly  combined  with  lime.  Meyer  found  it  in  the  leaves 
of  many  trees  ;*  Thuren  found  phofphat  of  lime  in  the 
Aconitus  Napellus  ;f  and  Bergman  found  it  in  all 
kinds  of  grain.:}: 

Sect.  XVI.     Of  Alkalies. 

The  only  alkalies  found  in  plants  are  potafs  and 
foda.  Ammonia  may  indeed  be  obtained  by  diftilling 
many  vegetable  fubftances,  but  it  is  produced  during 
the  operation.  One  or  other  of  thefe  alkalies  is  found 
in  every  plant  which  has  hitherto  been  examined.  The 
quantity  indeed  is  ufually  very  fmall. 

1 .  Potafs  is  found  in  almoft  all  plants  which  grow  at 
a  diftance  from  the  fea.  It  may  be  extracted  by  burn- 
ing the  vegetable,  wafhing  the  afhes  in  water,  filtrating 
the  water,  and  evaporating  it  to  drynefs.  It  is  in  this 
manner  that  all  the  potafh  of  commerce  is  procured. 

The  following  table  exhibits  the  quantity  of  afhes 
and  potafs  which  may  be  extracted  from  100  parts  of 
various  plants : 


Afles. 

Potafs. 

Sallow 

2.8 

o.285*(c) 

Elm 

2.36727 

0.39* 

Oak           - 

l-35^5 

°-!5343 

Poplar 

1.23476 

0.07481 

Hornbeam       - 

1-1283 

0.1254 

Beech                  ■    - 

0.58432 

0.14572 

Fir          - 

°-34I33 

Vine  branches 

3-379 

0.55* 

Common  nettle 

10.67186 

2-5o33 

Common  thiftle 

4.04265 

°-53734 

Fern 

5,00781 

0.6259 

Cow  thiftle 

10.5 

1.96603 

Great  river  rufh 

3.85395 

0.72234 

Feathered  rufh 

4-33593 

0.5081 1 

Stalks  of  turkey  wheat 

8.86 

j. 75* 

Wormwood 

9-744 

7-3* 

Fumitory 

21.9 

7.9* 

Trifolium  pratenfe 

- 

0.078* 

Vetches 

- 

2.75* 

Beans  with  their  ftalks 

- 

2.0* 

In  general,  three  times  as  much  afhes  are  obtained 
from  fhrubs,  and  five  times  as  much  from  herbs,  as  from 
trees.  Equal  weights  cf  the  branches  of  trees  produce 
more  afhes  than  the  trunk,  and  the  leaves  more  than 
the  branches.  Herbs  arrived  at  maturity  produce  more 
afhes  than  at  any  other  time.  Green  vegetables  pro- 
duce more  afhes  than  dry.f 

The  fait  which  is  obtained  from  plants  does  not  confift 
wholly  of  potafs,  there  are  other  falts  mixed  vyith  it ; 
thefe  ufually  are  fulphat  of  potafs,  muriat  of  potafs, 
fulphat  of  lime,  phofphat  of  lime,  &c.  ;  but  thefe  bear, 
in  general,  but  a  fmall  proportion  to  the  potafs.  The 
afhes  confift  of  potafs  mixed  with  earths. 

Some  judgment  may  be  formed  of  the  quantity  of 
potafs  which  a  plant  contains  from  the  quantity  of 
afhes  which  it  yields  :  but  the  above  table  is  fufficient 
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to  fhew  us,  that  were  we  to  truft  to  that  we  would  often    Earths, 
be  mifled.  v^~v> 

2.  Soda  is  found  in  almoft  all  the  plants  which  grow     s  ^ 
in  the  fea,  and  in  many  of  thofe  which  grow  on  the 
fhore.     In  general,  the  quantity  of  foda  which  plants 
contain  bears  a  much  greater  proportion  to  their  weight 
than  the  potafs    does   which  is  found  in  inland   vege- 
tables.    100  parts  of  the  fa Ifola  foda,  for  inftance,  yield 
19.921  of  afhes  ;  and  thefe  contain  1.992  parts  of  foda, 
fome  of  which,  however,  is  combined  with  muiiatic 
acid.*     The  plants  from  which  the  greater  part  of  the  *  yau.ut 
foda,  or  barilha,  as  it  is  called,  which  is  imported  from  Ann.de 
Spain,  is  extradited,  are  the falfola  faiiva,  and  vermlcu-  c^>"-i\ 
lata. 

Sect.  XVII.     Of  Earths. 

The  only  earths  hitherto  found  in  plants  are  the  four 
following;  lime,  filica,  magnefia,  alumina. 

1.  Lime  is  ufually  the  moft  abundant  of  the  earths 
of  plants,  and  the  moft  generally  diffufed  over  the  vege- 
table kingdom.  Indeed,  it  is  a  very  uncommon  thing 
to  find  a  plant  entirely  deftitute  of  lime  :  falfola  foda  is 
almoft  the  only  one  in  which  we  know  for  certain  that 
this  earth  does  not  exift.* 

2.  Silica  exifts  alfo  in  many  plants,  particularly  grafTes 
and  equifetums.  Mr  Davy  has  ascertained,  that  it 
forms  a  part  of  the  epidermis,  or  outermoft  bark  of  thefe 
plants ;  and  that  in  fome  of  them  almoft  the  whole  epi- 
dermis is  filica. 

Parts  Silica. 
100  parts  of  the  epid.  of  bonnet-cane  yielded  90 

bamboo  7x-4 

(arundo  phragm.)  common  reed  48.1 

ftalks  of  corn  6.^ 

The  concretions  which  are  fometimes  found  in  the 
bamboo  cane  have  been  afcertained  by  Mr  Macie  to  be 
compofed  of  pure  filica. 

3.  Magnefia  does  not  exift  fo  generally  in  the  vege- 
table kingdom  as  the  two  preceding  earths.  It  has 
been  found,  however,  in  considerable  quantities  in  feve- 
ral  fea  plants,  efpecially  fuci.f  But  the  falfola  foda 
contains  a  greater  proportion  of  magnefia  than  any 
plant  hitherto  examined.  Mr  Vauquelin  found  that 
100  parts  of  it  contained  17.929  of  that  earth. £ 

4.  Alumina  has  only  been  found  in  very  fmall  quan- 
tities in  plants. 

The  following  table  will  fhew  the  quantity  of  thefe 
four  earths  which  exift  in  feveral  vegetables. 

100  parts  of  oak  contain  of  earths       1.03 

Beech  -  -  °-453t 

Fir 

Turkey  wheat 

Sunflower 

Vine  branches 

Box 


Id.  Hi 


Silic; 


Magnj 


,# 


f  Id.  i>. 
80.  at; 
94. 
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8 
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8 
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Willow 

Elm 

Afpin 

Fern 

Wormwood 

Fumitory 


0.003+ 
7.1-1 1 

3-72f 

2.85f 

2.6741  + 
2.515+ 
1.96+ 
1.146+ 
3.221J 
2.444J 
14.0005 

This 
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(c)  Thofe  marked  *  are  from  Kiriuan,  Irifh  Tranf.  v.  164.     The  reft  from  Pertuisf  Ann.  de  Chim.  19.  178. 
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jv  rait.         This  table  fhews  us,  that  the  quantity  of  earth  is  enable  us  to  determine  with  certainty  into  what  fub- 

^^^  greater  in  herbs  than  in  trees.  fiances  they  enter. 

Bergman  found  all  the  four  earths  in  every  kind  of  The  fubftances  at  prefent  known  to  chemifts,  which 

grain  which  he  analyfed.*  they  have  not  been  hitherto  able  to  decompofe,  amount 

Vauquelin  found,  that   ioo  parts  of  oat  grain   left  (omitting  caloric  and  light)   to  40.     Sixteen  of  thefe 

3.1591   of  refiduum.     This  refiduum  is  compofed  of  exift  in  plants;  the  other  24  belong  exclufively  to  the 
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60.7  filica, 
39.3  phofphat. 
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loo.of 
When  the  whole  of  the  avena  fativa,  however,  ftalk 
and  feed  together,   are  burnt,  they    leave   a  refiduum 
compofed  of  55  filica, 

1 5  phofphat  of  lime, 
20  potafs, 
c  carbonat  of  lime. 
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mineral  kingdom :  for  it  is  a  fact,  that  no  fubftance 
(we  mean  fimple  fubftance)  has  been  hitherto  found  in 
the  animal  kingdom  which  does  not  exift  alfo  in  vege- 
tables. 

On  the  contrary,  all  the  fimple  fubftances  at  prefent 
known  may  be  found  in  minerals.  This  indeed  ought 
not  to  furprife  us,  if  we  recollect,  that  the  fpoils  of  ani- 
mals and  vegetables,  after  they  have  undergone  decom- 
pofition,  are  ultimately  confounded  with  minerals,  and 
confequently  arranged  under  the  mineral  kingdom.  Be- 
fides,  as  vegetables  draw  all  their  food  from  the  mineral 
kingdom,  it  would  be  abfurd  to  fuppofe  that  they  con- 
tain fubftances  which  they  could  not  have  procured 
from  minerals.  It  muft  follow,  therefore,  of  neceflity, 
that  minerals  contain  all  the  fimple  fubftances  which  ex- 
ift in  this  globe  of  ours;  and  that  plants  owe  their  di- 
verfity  merely  to  different  modifications  of  thofe  prin- 

But  it  is  im- 
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95,  and  a  little  oxyd  of  iron4 
This  (hews  us  that  the  ftalk  contains  feveral  fubftan- 
ces not  to  be  found  in  the  grain. 

Sect.  XVIII.     Of  Metals. 

Several  metallic  fubftances  have  alfo  been  found  in 

vegetables,  but  their  quantity  is  exceedingly  fmall;  ib  ciples  which  they  imbibe  from  the  foil, 

fmall,  indeed,   that  without  very  delicate   experiments  pofllble  to  have  any  precife  notions  about  a  fubject  fo 

their  prefence  cannot  even  be  detected.  intricate,  without  considering  with  fome  attention  the 

The  metals  hitherto  difcovered  are  iron,  which  is  by  Structure  of  vegetables,  the  food   which  they   imbibe 

far  the  moll  common,  manganefe,  and  gold.  and   the   changes   which   they  produce  on  that  food. 

Scheele    firft    detected    manganefe    in    vegetables.*  Thefe  enquiries  fhall  form  the  fubject  of  the  next  chap- 

Prouft   found  it  in  the   afhes  of  the  pine,  calendula,  ter ;  in  which  we  propofe  to  take  a  view  cf  thofe  pbe- 

vine,  green  oak,  and  fig-tree. f     M.  Sage  has  fhewn,  nomena  of  vegetation  which  are  connected  with  chemi- 

that  gold   exifts  in  many  plants.      Iron  exifts  in  moft  ftry,  or  which  may  be  elucidated  by  the  application  of 


plants.     The  afhes  of  fome  fpecies  of  falfola  contain  a 
confiderable  quantity  of  it. 

We  have  now  taken  a  furvey  of  all  the  fubftances 
which  have  hitherto  been  obtained  from  vegetables : 


the  principles  of  that  fcience. 

Chap.  II.     Of  Vegetation. 
We  have  now  feen  the  different  fubftances  which  are 


is 


by  analyfing  each  of  thefe,  we  come   at  laft  to  thofe  contained  in  plants ;  but  we  have  ftill  to  examine  the 

bodies  which  we   are  at  prefent  obliged  to  confider  as  manner  in  which  thefe  fubftances  are  produced,  and  to 

fimple,  becaufe  they   have  not  yet  been   decompofed,  endeavour  to  trace  the  different  proceffes  which  confti- 

and  of  which  accordingly  we  muft  fuppofe  that  vege-  tute  vegetation.     We  muft  warn  our  readers  not  to  ex- 
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:d  in 

i.  Oxygen, 

9.  Gold, 

ts. 

2.  Sulphur, 

10.  Lime, 

3    Phofphoru?, 

1 1.  Magnefia, 

4.  Carbon, 

12.  Silica, 

5.  Hydrogen, 

13.  Alumina, 

6.  Azot, 

14.  Potafs, 

7.  Iron, 

15.  Soda, 

8.  Manganefe, 

16.  Muriatic  acid 

86 


ijblefub-  tables  are  ultimately  compofed.     Thefe  bodies  amount    pect  complete  information  in  this  chapter.     The  won- 
lescon-  to  16,  namely,  ders  of  the  vegetable  kingdom  are  ftill  but  very  imper- 

fectly explored;  many  of  the  organs  of  plants  are  too 
minute  for  our  fenfes ;  and  fcarcely  a  fingle  procefs  can 
be  completely  traced. 

The  multiplicity  of  operations  continually  going  on  phenome- 
in  vegetables  at  the  fame  time,  and  the  variety  of  diffe-  na  of  vege- 
rent,  and  even  oppofite  fubftances,  formed  out  of  the  tation  veiy 
fame  ingredients,  and  almoft  in  the  fame  place,  aftonifh  numerous> 
and  confound  us.     The  order,  too,  and  the  fkill  with 
But  of  thefe  fubftances  there  are  twelve  which  compofe    which  every  thing  is  conducted,  are  no  lefs  furprifing. 
but  a  very  fmall  proportion  indeed  of  vegetables.     Al-    No  two  operations  clafh  ;  there  is  no  difcord,  no  irregu- 
moft  the  whole  of  vegetable  fubftances  are  compofed  of    larity,  no  difturbance  ;  every  object  is  gained,  and  eve- 
four  ingredients,  namely,  ry  thing  is  ready  for  its  intended  purpofe.    This  is  too 
Carbon,                           Oxygen,  wonderful  to  efcape  our  obfervaticn,  and  of  too  much 
Hydrogen,                      Azot.                            importance  not  to  claim  our  attention.     Many  philofo- 
Of  thefe  the  laft,  namely  azot,  forms  but  a  fmall  pro-    phers,  accordingly,  diftinguifhed  equally  by  their  in- 
portion  even  of  thofe  vegetable  fubftances  of  which  it  is    duftry  and  fagacity,  have  dedicated  a  great  part  of  their 
a  conftituent  part,  while  into  many  it  does  not  enter  at    lives  to  the  ftudy  of  vegetation.     But  hitheito  their  fuc- 
all :  So  that,  upon  the  whole,  by  far  the  greater  part    cefs  has  not  been  equal  to  their  exertions.     No  perfon 
of  vegetable  fubftances  is  compofed  of  carbon,  hydro-    has  been  able  to  detect  this  agent,  always  fo  bufy,  and 
gen,  and  oxygen.  We  do  not  mention  caloric  and  light,    performing  fuch  wonders,  or  to   difcover  him   at  his 
concerning  the  nature  of  which  too  little  is  known  to    work ;  nor  have  philofophers  been  much  more  fortu- 
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nate  in  their  attempts  to  afcertain  the  inftruments  which  they  are  kept  perfectly  dry,  never  vegetate  at  all,  and 

he  employs  in  his  operations.     A  great  variety,  how-  yet  their  power  of  vegetating  is  not  deftroyed.     There 

ever,  of  curious  and  interefting  facts,  have  been  difco-  are  indeed  fome  apparent  objections  to  this:  potatoes, 

vered.     Thefe  we  (hall  attempt  in  this  chapter  to  col-  for  inftance,  and  other  bulbous  bodies,  germinate,  tho' 

lect   and   arrange,  to  point  out  their  dependence  on  kept  ever  fo  dry.     But  the  reafon  of  this  is,  that  thefe 

each  other,  and  perhaps  to  deduce  fuch  confequences  as  bodies  (which  are  not  feeds,  though  they  refemble  them 

obvioufly  refult  from  this  mutual  dependence.  in  fome  particulars)  have  a  fufficient  quantity  of  water 

1.  Natural  hiftorians  have  proved,  by  a  very  com-  within  themfelves  to  give  a  beginning  to  germination, 
plete  induction  of  facts,  that  all  plants  arife  from  feeds.  We  may  conclude,  then,  that  no  feed  will  germinate 
The  pretended  exceptions  have  difappeared,  one  after  unkfs  water  has  accefs  to  it.  Water,  then,  is  eiTential 
another,  as  our  knowledge  of  vegetables  increafed:  and  to  germination.  Too  much  water,  however,  is  no  lefs 
now  there  remains  fcarcely  a  fingle  objection  entitled  prejudicial  to  raoft  feeds  than  none  at  all.  The  feeds 
to  the  fmalleft  regard.  The  late  attempt  of  Girtan-  of  water  plants,  indeed,  germinate  and  vegetate  extreroe- 
ner*  to  revive  the  doctrine  of  equivocal  generation,  ly  well  in  water  ;  but  mod  other  feeds,  if  they  are  kept 
deferves  no  attention  whatever  ;  becaufe  his  conclufions  in  water  beyond  a  certain  time,  are  rotted  and  deftroy- 
are  abfolutely  incompatible  with  the  experiments  of  Mr  ed  altogether. 

Senebier  upon  the  very  fubftance  on  which  his  theory         4.  It  is  well  known  alfo,  that  feeds   will  not  germi-  Heat, 

is  founded.  nate,  even  though  fupplied  with  water,  provided  the 

A  seed  confifts  of  three   parts;  namely,  the  cotyle-  temperature  be  below  a  certain  degree.     No  feed,  for 

dons,  the  radicle,  and  the  plumula,  which  are  ufually  in-  inftance,  on  which  the  experiment  has  been  tried,  can 

clofed  in  a  cover.  be  made   to  vegetate  at  or  below   the  freezing  point : 

If  we  take  a  garden  bean,  we  may  perceive  each  of  yet  this  degree  of  cold  does  not  injure  the  vegetating 

thefe  three  parts  with  great  eafe  ;  for  this  feed  is  of  fo  power  of  feeds ;  for  many  feeds  will  vegetate  as  well  as 

large   a  fize,  that    all   its   organs  are  exceedingly  di-  ever  after  having  been  frozen,  or  after  having  been  kept 

ftinct.  in  frozen  water.     We  may  conclude,  then,  that  a  cer- 

When  we  ftrip   off  the  external  coats  of  the  bean,  tain  degree  of  heat  is  neceffary  for  the  germination  of 

which  are  two,  and  of  different  degrees  of  thicknefs  in  feeds.     And  every  fpecies  of  plants  feems  to  have  a  de- 

different  parts,  we  find  that  it  eafily  divides  into  two  gree  peculiar  to  itfelf,  at  which  its  feeds  begin  to  ger- 

lobes,  pretty  nearly  of  the  fame  fize  and  figure.     Each  minate  ;  for  we  find  that  almoft  every  feed  has  a  pecu- 

of  thefe  lobes  is  called  a  cotyledon  (fig.  1.  a.)     The  co-  liar  feafon  at  which  it  begins  to  germinate,  and  this  fea- 

tyledons  of  the  bean,  then,  are  two  in  number.  fon  varies  always  according  to  the  temperature  of  the 

Near  that  part  of  the  lobes  which  is   contiguous  to  air.     Mr  Adanfon  found  that  feeds,  when  fown  at  the 

what  is  called  the  eye  of  the  bean,  there  is  a  fmall  round  fame  time  in  France  and  in  Senegal,  always  appeared 

white  body  (b),   which  comes  out  between  the   two  fooner  above   ground  in  the  latter  country,  where  the 

lobes.     This  body  is  called  the  radicle.  climate  is  hotter,  than  in  France.^  §£nc.Mt 

Attached  to  the  radicle,  there  is  another  fmall  round         5.  Seeds,  although  fupplied  with  moifture,  and  pla-  Myfiol.) 

body    (c),  which    lies    between    the    cotyledons    and  ced  in  a  proper  temperature,  will  not  germinate,  pro  £sU  IX4< 

wholly  within  them,  fo  that  it  cannot  be  feen  till  they  vided  atmofpherical   air  be  completely  excluded  from        94 

are  feparated  from  each  other.     This  body  is  called  the  them.     Mr  Ray  found  that  grains  of  lettuce  did  nctAndMJ; 

plumula.  germinate  in  the  vacuum  of  an  air-pump,  but  they  be-  &en  &as'; 

The  appearance  and  fhape  of  thefe  three  parts  dif-  gan  to  grow  as  foon  as  air  was  admitted   to  them.f  f  Phil. 
fer  very  much  in  different  feeds,  but  there  is  no  feed  Romberg  made  a  number  of  experiments  on  the  fame  <IranJ\ 
which  wants  them.     The  figure  and  fize  of  the  feed  fubject,  which  were  publifhed  in  the  Memoirs  of  the  N   53 
depend  chiefly  upon  the  cotyledons.     This  is  evident-  French  Academy  for  the  year  1693.    .  He  found,  that 
ly  the  cafe  with  the  bean,  and   it  is  fo  with   all  other  the  greater  number  of  feeds  which  he  tried  refufed  to 
feeds.     The  number  of  cotyledons  is  different  in  diffe-  vegetate  in  the  vacuum  of  an  air-pump.     Some,  how- 
rent  feeds.     Some  feeds  have  only  one  cotyledon,  as  ever,  did  germinate  ;    but  Boyle,   Mufchenbroek,  and 
the  feeds  of  wheat,  oats,  barley,  and  the  whole  tribe  of  Boerhaave,  who  made  experiments  on  the  fame  fubject 
graffes :  fome  have  three ;  others  fix,  as  the  feeds  of  the  in  fucceflion,  proved  beyond  a  doubt  that  no  plant  ve- 
garden  grafs ;  but  moft  feeds,  like  the  bean,  have  two  getates  in  the  vacuum  of  an  air-pump  ;  and  that  in  thofe 
cotyledons.  cafes  in  which  Homberg'sfeeds  germinated,  the  vacuum 

2.  When  a  feed  is  placed  in  a  fituation  favourable  to  was  far  from  perfect,  a  quantity  of  air  ftill  remaining  in 
vegetation,  it  very  foon  changes  its  appearance.     The  the  receiver.     It  follows,  therefore,  that  no  feed  will 

germinate  unlefs  atmofpherical  air,  or  fome  air  having 
the  fame  properties,  have  accefs  to  it.  It  is  for  this 
reafon  that  feeds  will  not  germinate  at  a  certain  depth 
below  the  furface  of  the  earth. 

Mr  Scheele  found  that  beans  would  not  germinate 
except  oxygen  gas  were  prefent ;  Mr  Achard  after- 
wards proved,  that  oxygen  gas  is  abfulutely  necefTary 
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radicle  is  converted  into  a  root,  and  finks  into  the  earth; 
the  plumula,  on  the  other  hand,  rifts  above  the  earth, 
and  becomes  the  trunk  or  ftem.  When  thefe  changes 
rake  place,  the  feed  is  faid  10  germinate  :  the  procefs  it- 
felf has  been  called  germination.  Seeds  do  not  germi- 
nate equally  and  indifferently  in  all  places  and  feafons. 
Germination,  therefore,  is  a  procefs  which  does  not  de 
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pend  upon  the  feed  alone;  fomething  external  muft  alfo    for  the  germination  of  all  feeds,  and  that  no  feed  will 

affect  it.  germinate  in  azotic  gas,  or  hydrogen  gas,  or  carbonic 

3.  It  is  a  well  known  fact,  that  feeds  will  not  ger-    acid  gas,  unlefs  thefe  gafes  contain  a  mixture  of  oxy- 

minate  unlefs  moijlure  have  accefs  to  them  ;  for  feeds,  if   gen  gas.     Thefe  experiments  have  been  confirmed  by 
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Mr  Gough,  Mr  Cruickfhank,  and  many  other  philofo-    farina  of  the  cotyledons  affumes  a  fweet  tafte  refembling    Vegeta- 
nhcrs       It  follows,  therefore,  that  it  is  not  the  whole    fugar:   it  ,s  therefore  converted  into  fugar,  or  fome  ^J^- 

fubftance  analogous  to  lt.j-  Farina,  then,  is  chang- 1  j^j, 
ed  into  fugar,  by  diminiihing  its  carbon,  and  aug- 
menting the  proportion  of  its  hydrogen  and  oxygen. 
This  is  precifely  the  procefs  of  malting,  or  of  convert- 
ing grain  into  malt ;  during  which  it  is  well  known  that 
there  is  a  confiderable  heat  evolved  ;  fo  much  indeed, 


[njuri  by 

he  j  - 
"once  f 
light 


atmofpberic  air,  but  merely  the  oxygen  gas  which  it 
contains,  that  is  neceffary  for  the  germination  of  feeds. 
6.  Seeds  do  not  germinate  equally  well  when  they 
are  expofed  to  the  light,  and  when  they  are  kept  in  a 
dark  place;  light  therefore  has  fome  .effect on  germi- 


naM"lngenhoufz  found,  that  feeds  always  germ  mate    that  ^^_c"c^^e_lPJ^^T°P^}f  k,eP^a_s 
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fafter  in  the  dark  than  when  expofed  to  the  light.*     even  taken  fire.     We  may  conclude  from  this,  that  du 
His  experiments  were  repeated  by  Mr  Senebier  with    ring  the  germination  of  feeds  in  the  earth  there  is  alio 
M- equal  fuccefs ;+  and  it  was  concluded,  in  confequence    an  evolution  of  a  confiderable  portion  of  heat,      fins 
of  their  experiments,  that  light  is  injurious  to  germina-    indeed  might  have  been  expeded,  as  it  ufually  happens 
tion.     But  the  Abbe  Bertholin,  who  diftinguifhed  him-    when  oxygen  gas  ,s  abforbed. 

felf  fo  much  by  his  labours  to  demonftrate  the  effect  of  So  far  leems  to  be  the  work  of  chemiftry  alone ;  at 
electricity  on  vegetation,  objected  to  the  conclufions  of  leaft  we  have  no  right  to  conclude  that  any  other  agent 
thefe  philofophers,  and  affirmed,  that  the  diffeience  in  interferes ;  fince  hay,  when  it  happens  to  imbibe  moif- 
the  germination  of  feeds  in  the  (hade  and  in  the  light  ture,  exhibits  nearly  the  fame  proceffes.  Carbonic  acid 
was  owing,  not  to  the  light  itfelf,  but  to  the  difference  of  gas  is  evolved,  oxygen  gas  is  abforbed,  heat  is  pro- 
the  moifture  in  the  two  fituations ;  the  moifture  eva-  duced  fo  abundantly,  that  the  hay  often  takes  fire  :  at 
porating  much  fafter  from  the  feeds  in  the  light  than    the  fame  time  a  quantity  of  fugar  is  formed       It  is 

(from  thofe  in  the  fhade  ;  and  he  affirmed,  that  when     owing  to  a  partial  change  of  the  fame  kind  that  old 
precautions  were  taken  to  keep  the  feeds  equally  moift,    hay  generally  taftes  much  fweeter  than  new  hay.     Now 
thofe  in  the  fun  germinated  fooner  than  thofe  in  the    we  have  no  reafon  to  fuppofe  that  any  agents  peculiar 
•  j     fhade  J:     But  when  Mr  Senebier  repeated  his  former    to  the  vegetable  kingdom  refide  in  hay  ;  as  all  vegeta- 

£789,  experiments,  and  employed  every  poffible  precaution  to    tion,  and  all  power  of  vegetating,  are  evidently  de- 

)ea  b.      enfure  the  equality  of  moifture  in  both  fituations,  he    Uroyed 
conftantly  found  the  feeds  in  the  fhade  germinate  foon- 

inMeth.  er  than  thofe  in  the  light. §     We  may  conclude,  there- 
by.  Ve-  fore,  that  light  is  injurious  to  germination  ;  and  hence 

H.  j6.      one  reafon  for  covering  feeds  with  the  foil  in  which 
they  are  to  grow. 

7.  Thus  we  have  feen  that  feeds  will  not  germinate 
unlefs  moijlure,  heat,  and  oxygen  gas,  be  prefent ;    and 

i!  that  they  do  not  germinate  well  if  they  are  expofed  to 

the  action  of  light.  Now,  in  what  manner  do  thefe 
fubftances  affect  the  feed  ?  What  are  the  changes  which 
they  produce  ? 

■home-       We  obferved  before,  that  all  feeds  have  one  or  more 

■  aT«r"-  cotyledons.     Thefe  cotyledons  contain  a  quantity  of  fa- 

•  liion.    rinaceous  matter,  laid  up  on  purpofe  to  fupply  the  em-    germination,  as  Bonnet  and  Senebier  afcerta.ned  by  ex 
bryo  plant  with  food  as  foon  as  it  begins  to  require  it.    penment,   immediately  (tops.     The  food  therefo" 
This  food,  however,  muft  undergo  fome  previous  pre-    conveyed  from  the  cotyledons  into  the  radicle,  th 
paration,  before  it  can  be  applied  by  the  plant  to  the    dicle   increafes   in   fize,    affumes   the   form   of   a  root, t0  a  root 
formation  or  completion  of  its  organs.     Now  all  the  phe-    finks  down  into  the  earth,  and  foon  becomes  capable  ol 
nomena  of  termination  which  we  can  perceive  confift    extracting    the    nourifhment    neceffary  for   the    future 
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But  when  the  farina  in  the  feeds  of  vegetables  is  Which  paf-"< 

converted  into  fugar,  a  number  of  veffels  make  their  fes  »,t0  the 
appearance  in  the  cotyledon.  The  reader  will  have  aradl"e» 
pretty  diftinct  notion  of  their  diftribution,  by  infpect- 
ing  fig.  2.  Thefe  veffels  may  indeed  be  detected  in 
many  feeds  before  germination  commences,  but  they 
become  much  more  diftinct  after  it  has  made  fome  pro- 
grefs.  Branches  from  them  have  been  demonftrated  by 
Grew,  Malpighi,  and  Hedwig,  palling  into  the  radicle, 
and  diftributed  through  every  part  of  it.  Thefe  evi- 
dently carry  the  nourifhment  prepared  in  the  cotyle- 
dons to  the  radicle;  for  if  the  cotyledons  be  cut  off 
even  after  the  proceffes  above  defcribed  are  completed, 
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of  germination  which  we  can  perceive  confift    extracting    the    m 
lemical  changes  which  are  produced  in  that    growth  of  the  pi 


ant.     Even  at  this  period,  after  the 
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food,  and  the  confequent  developement  of  the  organs  of  radicle  has  become  a  perfect  root,  the  plant,  as  Senebier 

the  ulant  afcertained  by  experiment,  ceafes  to  vegetate  if  the  co- 

When  a  feed  is  placed  in  favourable  circumftances,  it  tyhdons  be  cut  off.     They  are  ftill  then  abfolutely  ne- 

™  gradually  imbibes  moifture,  and  very  foon  after  emits  ceffary  for  the  vegetation  of  the  plant.  9g 

ar'?ood     a  quantity  of  carbonic  acid  gas,  even  though  no  oxy-         The  cotyledons  now  ailume  the  appearance  of  leaves,  Cotyledons 

gen  gas  be  prefent.*     This  feems   to  prove,    as  Mr  and  appear  above  the  ground,  forming  what  are  called  become  fe- 

tt  I        CruickQiank  has  fuppofed,  that  fome  of  the  water  im-  the  feminal  leaves  of  the  plant.     After  this  the  plumula  j™ 

«j  iv.     bibed  by  the  feed  is  decompofed,  that  its  oxygen  com-  gradually  increafes  m  fize,  nfes  out  of  the  earth,  and 

-ikruhk-  b;nes  with  part  of  the  carbon  of  the  farina,  and  goes  off  expands  itfelf  into  branches  and  leaves.     The  feminal 

at\  Hoik  in  the  form  0f  carbonic  acid  gas,  while  the  hydrogen  re-  leaves,  foon  after  this,  decay  and  drop  off,  and  the  plant 

■J*"*  mains  behind,  and  combines  with  the  ingredients  con-  carries  on  all  the  proceffes  of  vegetation  without  their 

tained  in  the  cotyledon.     The  firft  part  of  germina-  affiftance. 

tion,  then,  confifts  in  diminifhing  the  quantity  of  car-  Mr  Eller  attempted  to  fhew,  that  there  is  a  veffel  in 
bon,  and  increafing  the  hydrogen  of  the  farina.  If  no  feeds  which  panes  from  the  cotyledons  to  the  plumula  ; 
oxygen  gas  be  prefent,  the  procefs  ftops  here,  and  no  but  later  anatornifts  have  not  been  able  to  perceive  any 
germination  takes  place.  fuch  veffel.  Even  Mr  Hedwig,  one  of  the  moft  pa- 
'  But  if  oxygen  gas  be  prefent,  it  is  gradually  abforb-  tient,  acute,  and  fuccefsful  philofophers  that  ever  turn- 
ed and  retained  by  the  feed  ;  and  at  the  fame  time,  the  ed  their  attention  to  the  ftructure  of  vegetables,  could. 

never.- 
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never  difcover  any  fuch  veffel,  although  he  traced  the 
veffels  of  the  cotyledons  even  through  the  radicle.  As 
it  does  not  appear,  then,  that  there  is  any  communica- 
tion between  the  cotyledons  and  the  plumula,  it  muft 
follow  that  the  nourifhment  paffes  into  the  plumula  from 
the  radicle  :  and  accordingly  we  fee,  that  the  plumula 
does  not  begin  to  vegetate  till  the  radicle  has  made 
fome  progrefs.  Since  the  plant  ceafes  to  vegetate, 
even  after  the  radicle  has  been  converted  into  a  root,  if 
the  cotyledons  be  removed  before  the  plumula  is  deve- 
loped, it  follows,  that  the  radicle  is  infufficient  of  itfelf 
to  carry  on  the  proceifes  of  vegetation,  and  that  the 
cotyledons  ftill  continue  to  perform  a  part.  Now  we 
have  feen  already  what  that  part  is :  they  prepare  food 
for  the  nourifhment  of  the  plant.  The  root,  then,  is 
of  itfelf  infufficient  for  this  purpofe.  When  the  coty- 
ledons aiTume  the  form  of  feminal  leaves,  it  is  evident 
that  the  nourifhment  which  was  originally  laid  up  in 
them  for  the  fupport  of  the  embryo  plant  is  exhautted, 
yet  they  ftill  continue  as  r.eceifary  as  ever.  They  muft 
therefore  receive  the  nouriihment  which  is  imbibed  by 
the  root ;  they  muft  produce  fome  changes  on  it,  render 
it  fuilable  for  the  purpofes  of  vegetation,  and  then  fend 
it  back  again  to  be  transmitted  to  the  plumula. 

After  the  plumula  has  acquired  a  certain  fize,  which 
muft  be  at  leaft  a  line,  if  the  cotyledons  be  cut  off,  the 
plant,  as  Mr  Bonnet  afcertained  by  a  number  of  expe- 
riments, afterwards  repeated  with  equal  fuccefs  by  Mr 
Senebier,  does  not  ceafe  to  vegetate,  but  it  continues 
always  a  mere  pigmy  :  its  fize,  when  compared  with 
that  of  a  plant  vvhofe  cotyledons  are  allowed  to  remain, 
being  only  as  2  to  7.* 

When  the  plumula  has  expanded  completely  into 
leaves,  the  cotyledons  may  be  removed  without  injuring 
the  plant,  and  they  very  foon  decay  of  tbemfelves.  It 
appears,  then,  that  this  new  office  of  the  cotyledons  is 
afterwards  performed  by  that  part  of  the  plant  which 
is  above  ground. 

Thus  we  have  traced  the  phenomena  of  germination 
as  far  as  they  have  been  detected.  The  facts  are  ob- 
vious ;  but  the  manner  in  which  they  are  produced  is  a 
profound  fecret.  We  can  neither  explain  how  the  food 
enters  into  the  veffel?,  how  it  is  conveyed  to  the  diffe- 
rent parts  of  the  plant,  how  it  is  depofited  in  every  or- 
gan, nor  how  it  is  employed  to  increafe  the  fize  of  the 
old  parts,  or  to  form  new  parts.  Thefe  phenomena 
are  analogous  to  nothing  in  mechanics  or  chemiftry. 
He  that  attempts  to  explain  them  on  the  principles  of 
thefe  fciences,  merely  fubftitutes  new  meanings  of  words 
inftead  of  old  ones,  and  gives  us  no  affiftance  whatever 
in  conceiving  the  proceifes  themfelves.  As  the  fub- 
ftances  employed  in  vegetation  are  all  material,  it  is  evi- 
dent that  they  poiTeis  the  properties  of  matter,  and 
that  they  are  arranged  in  the  plant  according  to  thefe 
laws.  It  follows,  therefore,  that  all  the  changes  which 
take  place  in  the  plant  are  produced  according  to  the 
known  laws  of  mechanics  and  chemiftry.  This  cannot 
be  difputed  ;  but  it  explains  nothing ;  for  what  we 
want  to  know  is  the  agent  that  brings  every  particle  of 
matter  to  its  proper  place,  and  enables  the  laws  of  che- 
miftry and  mechanics  to  act  only  in  order  to  accomplifh 
a  certain  end.  Who  is  the  agent  that  acts  according 
to  this  end  ?  To  fay  that  it  is  chemiftry  or  mechanics 
is  to  pervert  the  ufe  of  words.  For  what  are  the  laws 
of  chemiftry  and  mechanics  ?  Are  they  not  certain  fixed 
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and  unalterable  properties  of  matter  ?  Now,  to  fay  that    Vegeta- 
a  property  of  matter  has  an  end  in  view,  or  that  it  acts      tion. 
in  order  to  accomplifh  fome  defign,  is  a  downright  ab-  v"*~v'>» 
furdity.     There  muft  therefore  be  fome  agent  in  all 
cafes  of  germination,  which  regulates  and  directs  the 
mechanical  and  chemical  procefles,  and  which  therefore 
is  neither  a  mechanical  nor  chemical  property. 

8.  When  the  procefs  of  germination  is  accomplifhed, 
the  plant  u  complete  in  all  its  parts,  and  capable  o£ 
vegetating  in  a  proper  foil,  for  a  time  and  with  a  vigour 
proportional  to  its  nature. 

Plants,  as  every  body  knows,  are  very  various,  and  Pla^( 
of  courfe  the  ftructure  of  each  fpecies  muft  have  many  pofed'of 
peculiarities.     Trees  have  principally  engaged  the  at-  u»k,wo< 
tention   of  anatomifts,    on  account  of   their  fize  and^P'^' 
the   diftinclnefs  which    they  expected  to  find  in  their 
parts.     We  ihall  therefore  take  a  tree  as  an  inftance  of 
the  ftructure  of  plants ;  and  we  fhall  do  it  the  more 
readily,  as  the  greater  number  of  vegetables  are  provi- 
ded with  analogous  organs,  dedicated  to  fimilar  ufes. 

A  tree  is  compofed  of  a  root,  a  trunk,  and  branches  ; 
the  ftructure  of  each  of  which  is  fo  fimilar,  that  a  ge- 
neral defcription  of  their  component  parts  will  be  fuffi- 
cient.  Each  of  them  confifts  of  three  parts,  the  bark, 
the  wood,  and  the  pith. 

The  bark  is  the  outermoft  part  of  the  tree.  It  co- 
vers the  whole  plant  from  the  extremity  of  the  roots  to 
the  extremity  of  the  branches.  It  is  ufually  of  a  green 
colour ,  if  a  branch  of  a  tree  be  cut  acrofs,  the  bark  is 
eafily  diftinguifhed  from  the  reft  of  the  branch  by  this 
colour.  If  we  infpect  fuch  a  horizontal  fection  with 
attention,  we  fhall  perceive  that  the  bark  itfelf  is  com- 
pofed of  three  diftinct  bodies,  which,  with  a  little  care, 
may  be  feparated  from  each  other.  The  outermoft  of 
thefe  bodies  is  called  the  epidermis,  the  middlemoft  is 
called  the  parenchyma,  and  the  innermoft,  or  that  next 
the  wood,  is  called  the  cortical  layers. 

The  epidermis  is  a  thin  tranfparent  membrane,  which  Comtin 
covers  all  the  outfide  of  the  bark.      It  is  pretty  tough,  of  ep'u- 
When  infpected  with  a  microfcope,   it  appears  to  be  mif> 
compofed  of  a  number  of  ilender  fibres  crofting  each 
other,  and  forming  a  kind  of  network.     It  feems  even 
to  confift  of  different  thin  retiform  membranes,  adher- 
ing clofely  together.     This,  at  leaft,  is  the  cafe  with 
the  epidermis  of  the  birch,  which  Mr  Duhamel  fepara- 
ted into  fix  layers.     The  epidermis,  when  rubbed  off, 
is  reproduced.     In  old  trees  it  cracks  and  decays,  and 
new  epidermes  are  fucceffively  formed.     This  is  the 
reafon  that  the  trunks  of  many  old  trees  have  a  rough 
furface.  z 

The  parenchyma  lies  immediately  below  the  epider-  pare.> 
mis  ;  it  is  of  a  deep  green  colour,  very  tender,  and  fuc-  ma, 
culent.  When  viewed  with  a  microfcope,  it  feems  to 
be  compofed  of  fibres  which  crofs  each  other  in  every 
direction,  like  the  fibres  which  compofe  a  hat.  Both 
in  it  and  the  epidermis  there  are  numberlels  interftices, 
which  have  been  compared  to  fo  many  fmall  bladders. 

The  cortical  layers  form  the  innermoft  part  of  the  And 
bark,  or  that  which  is  next  to  the  wood.  They  con-  call 
fift  of  feveral  thin  membranes,  lying  the  one  above  the 
other ;  and  their  number  appears  to  increafe  with  the 
age  of  the  plant.  Each  of  thefe  layers  is  compofed  of 
longitudinal  fibres,  which  feparate  and  approach  each 
other  alternately,  fo  as  to  form  a  kind  of  network.  The 
mefhes  of  this  network  correfpond  in  each  of  the  lay- 
ers: 
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Vtfeta-    ers  ;  and  they  become  (mailer  and  fmaller  in  every  lay-  great  number  of  leaves  have  been  produced  ;  and  the    Vegeta- 

er  a's  it  approaches  the  wood.     Thefe  mefhes  are  filled  tree  puts  forth  flowers,  and  forms  feeds.  tion. 

with  a  green  coloured   cellular  fubftance,  which  has         It  is  evident  from  all  this,  that  a  great  deal  of  new  V"-<^^*' 

been  compared  by  anatomifts  to  a  number  of  bladders  matter  is  continually  making  its  appearance  in  plants.  Therefore 

adhering  together,  and  communicating  with  each  other.  Hence,   fince  it  would  be  abfurd  to  fuppofe  that  they  require 

The   wood  lies   immediately   under   the  bark,  and  create  new  matter,  it  mud  follow  that  they  receive  it  food' 

forms  by  far  the  greateft  part  of  the  trunk  and  large  by  fome  channel  or  other.     Plants,  then,  require  food 

branches  of  trees.     It  conlifts  of  concentric  layers,  the  as  well  as  animals.  Now,  what  is  this  food,  and  whence 

number  of  which  increafes  with  the  age  of  the  part,  do   they  derive  it  ?    Thefe  queftions  can  only  be  an- 

Each  of  thefe  layers,  as   Mr  Du  Hamel  afcertained,  fwered  by  an  attentive  furvey  of  the  fubftances  which 

may  be  feparated  into  feveral  thinner  layers,  and  thefe  are  contained  in  vegetables,  and  an  examination  of  thofe 

are  compofed  chiefly  of  longitudinal  fibres.     Hence  the  fubftances  which  are  neceffary  for  their  vegetation.     If 

reafon  that  wood  may  be  much  more  eafily  fplit  afun-  we  could  fucceed  completely,  it  would  throw  a  great 

der  than  cut  acrofs.  deal  of  light  upon  the  nature  of  foils  and  of  manures,, 

The  wood,  when  we  infpect  it  with  attention,  is  not,  and  on  fome  of  the  moil  important  queftions  in  agricul- 

through  its  whole  extent,  the  fame;  the  part  of  it  next  ture.    But  we  are  far  indeed  at  prefent  from  being  able 

the  bark  is  much  fofter   and  whiter,  and   more  juicy  to  examine  the  fubject  to  the  bottom.  Iia 

than  the  reft,  and  has  fur  that  reafon  obtained  a  parti-         10.  In  the   firft  place,  it  is  certain  that  plants  will  Water  ne- 

cular  name  :  it  has  been  called  the  alburnum  or  aubier.  not  vegetate  without  water;  for  whenever  they  are  de-ceffar7- 

llrfd  The  perfetl  wood  is  browner,   and  harder,  and  denfer,  prived  of  it,  they   wither  and  die.     Hence    the  well 

than  the  alburnum,  and  the  layers  increafe  in  denfity  known  ufe  of  rains  and  dews,  and  the  artificial  watering 

the  nearer  they  are  to  the  centre.     Sir  John  Hill  gave  of  ground.     We  may  conclude,  then,  that  water  is  at 

to  the  innermoft  layer  of  wood  the  name  of  corona,  or  leaft  an  effential  part  of  the  food  of  plants. 
rather  he  gave  this  name  to  a  thin  zone  which,  accord-         But  many  plants  grow  in  pure  water ;  and  therefore 

ing  to  him,  lies  between  the  wood  and  the  pith.  it  may  be  questioned   whether  water  is   not  the  only 

The  rim  occupies  the  centre  of  the  wood.     It  is  a  food  of  plants.     This  opinion  was  adopted  very  long 

very  fpongy  body,  containing  a  prodigious  number  of  ago,  and  numerous  experiments  have  been  made  in  or- 

cells   which  anatomifts  have  compared  to  bladders.    In  der  to  demonftrate  it.     Indeed,  it  was  the  general  opi- 

young  (hoots  it  is  very  fucculent ;   but  it  becomes  dry  nion  of  the   17th  century;   and  fome  of  the  moft  fuc- 

as  the  plant  advances,  and  at  laft  in  the  large  trunks  of  cefsful  improvers  of  the  phyfiology  of  plants,  in  the 

many  trees  difappears  altogether.  18th  century,  have  embraced  it.  The  moft  zealous  ad- 

The  leaves  are  attached  to  the  branches  of  plants  vocates  for  it  were,  Van  Helmont,  Boyle,  Bonnet,  Du- 

by  fhort  footftalks.     From  thefe  footftalks  a  number  of  hamel,  and  Tiller. 

fibres  iffue,  which  ramify  and  communicate  with  each         Van  Helmont  planted  a  willow  which  weighed  five  Suppofed 

other  in  every  part  of  the  leaf,  and  form  a  very  curious  pounds,  in  an  earthen  veffel  filled  with  foil  previoufly  the  whole 

network.     Thefe  fibres  may  be  obtained  feparately,  by  dried  in  an  oven,  and  moiftened  with  rain  water.  This  food  of 

keeping  the  leaf  long  in  moifture.     Every  other  part  of  veffel  he  funk  into  the  earth,  and  he  watered  his  willow,  Plants» 

it  putrefies,  and  falls  off,  or  may  eafily  be  rubbed  off",  fometimes  with  rain,  and  fometimes  with  diftilied  wa- 

and  only  the  fibres  remain,  conftituting  a  fkeleton  of  the  ter.      After   five   years   it  weighed  i6oilbs.  and   the 

leaf.     In  every  leaf  there  are  two  layers  of  thefe  fibres,  earth  in  which  it  was  planted,  when  again  dried,  was 

forming  two  diftinet  fkeletons,  which  had  conftituted  found   to  have  loft  only   two  ounces   of  its   original 

the  upper  and  under  furface  of  the  leaf.  weight.     Here,  it  has  been  faid,  was  an  increafe  of 

The  whole  leaf  is  covered  with  the  epidermis  of  the  164th.  and  yet  the  only   food  of  the  willow  was  pure 

plant ;  and  this  epidermis,  as  Sauffure  has  fhewn,  con-  water;  therefore  it  follows  that  pure  water  is  fufficient 

tains  in  it  a  great  number  of  glands.     The  other  parts  to  afford  nourifhment  to  plants.     The  infufficiency  cf 

of  the  bark  may  alfo  be  traced  on  many  leaves;  at  leaft  this  experiment  to  decide  the  queftion  was  firft  pointed 

SauiTure  has  fhewn,  that  the  bark  of  leaves  is  compofed  out  by  Bergman  in  1773.*     He  fhewed,  from  the  ex-  *  opufc.y. 

of  two  different  layers.     The  interfaces  between    the  periments  of  Margraff  that  the  rain  water  employed  by  9a. 

fibres  of  the  leaf  are  filled  up  by  a  pulpy-like  fubftance,  Van  Helmont  contained  in  it  as  much  earth  as  could 

to  which  the  green  colour  of  the  leaf  is  owing.  exift  in  the  willow  at  the  end  of  five  years.     For,  ac- 

Such  is  a  fhort  deicription  of  the  moft  ccnfpicuous  cording  to  the  experiments   of  Margraff,  1  lb.   of  rain 

parts  of  plants.     A  more  minute  account  would  have  water  contains    1  gr.  of  earth. f     The  growth  of  the 

been  foreign  to  the  fubject  of  the  prefent  article.  willow,  therefore,  by  no  means  proves  that  the  earth  *  °Pufc-u- 

o.  Plants,  after  they  have  germinated,  do  not  remain  which  plants  contain  has  been  formed  out  of  water, 

ftationary,  but  are  continually  increafing  in  fize.     A  Befides,  as  Mr  Kirwan   has  remarked,:}:  the  earthen 

tree,  for  inftance,  every  feafon,  adds  confiderably  to  its  veffel  muft  have  often  abforbed  moifture,  from  the  fur-  L   J°r 

former  bulk.     The  root  fends  forth  new  fhoots,  and  the  rounding  earth,  impregnated  with  whatever . fubftance  jr0<  ' 

old  ones  become  larger  and  thicker.     The  fame  incre-  that  earth  contained  ;  for  unglazed  earthen  veffels,  as 

Hales*  and  Tilletf-  have  fhewn,  readily  tranfmic  moif- 

ture.  '  Zuts. 

Hence  it  is  evident  that  no  conclufion  whatever  can*.^^. 
be  drawn  from  this  experiment;  for  all  the  fubftances  Par.  1775U 
which  the  willowcontained,  except  water,  may  have  been  a°8- 

layer  of  alburnum  has  afTbmed  the  appearance  of  per-  derived  from  the  rain  water,  the  earth  in  the  pot,  and        lr4 

feci;  wood.     Befides  this  addition  of  vegetable  fibre,  a  the  moifture.  imbibed  from  the  furrounding  foil.  B"t  W1*h~ 
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ment  takes  place  in  the  branches  and  the  trunk.  When 
we  examine  this  increafe  more  minutely,  we  find  that  a 
new  layer  of  wood,  or  rather  of  alburnum,  has  been 
added  to  the  tree  in  every  part,  and  this  addition  has 
been  made  jnft  under  the  bark.     We  find,  too,  that  a 
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The  experiments  of  Duhamel  and  Tillet  are  equally 
inconclusive ;  fo  that  it  is  impoffible  from  them  to  de- 
cide the  queftion,  Whether  water  be  the  fole  nourifh- 
ment  of  plants  or  not  ?  We  owe  the  folution  of  this 
difficulty  to  the  experiments  of  Mr  HafTenfratz,  who 
pointed  out  the  fallacy  of  thofe  juft  mentioned. 

He  analyfed  the  bulbous  roots  of  hyacinths,  in 
order  to  difcover  the  quantity  of  water,  carbon,  and 
hydrogen,  which  they  contained  ;  and  by  repeating 
the  analyfis  on  a  number  of  bulbs,  he  difcovered 
how  much  of  tbefe  ingredients  was  contained  in  a 
given  weight  of  the  bulb.  He  analyfed  alfo  kidney 
beans  and  crefs  feeds  in  the  fame  manner.  Then  he 
made  a  number  of  each  of  thefe  vegetate  in  pure  water, 
taking  the  precaution  to  weigh  them  beforehand,  in 
order  to  afcertain  the  precife  quantity  of  carbon  which 
they  contained.  The  plants  being  then  placed,  fome 
within  doors,  and  others  in  the  open  air,  grew  and 
flowered,  bin  produced  no  feed.  He  afterwards  dried 
them,  collecting  with  care  all  their  leaves  and  every 
other  part  which  had  dropt  off  during  the  courfe  of  the 
vegetation.  On  fubmitting  each  plant  to  a  chemical  an- 
alyfis, he  found  that  the  quantity  of  carbon,  which  it 
contained,  was  fomewhat  lefs  than  the  quantity  which 
exifted  in  the  bulb  or  the  feed  from  which  the  plant 
had  fprung.* 

Hence  it  follows  irrefiftibly,  that  plants  growing  in 
pure  water  do  not  receive  any  increafe  of  carbon  ;  that 
the  water  merely  fei  ves  as  a  vehicle  for  the  carbonaceous 
matter  already  prefent,  and  diffufeb  it  thro'  the  plant. 
Water,  then,  is  not  the  fole  food  of  plants;  for  all  plants 
during  vegetationreceive  an  increafeof  carbonaceousmat- 
ter,  without  which  they  cannot  produce  perfect  feeds, 
nor  even  continue  to  vegetate  beyond  a  certain  time  ; 
and  that  time  feems  to  be  limited  by  the  quantity  of 
carbonaceous  matter  contained  in  the  bulb  or  the  feed 
from  which  they  grow.  For  Duhamel  found,  that  an 
oak  which  he  had  raifed  by  water  from  an  acorn,  made 
lefs  and  lefs  progrefs  every  year.  We  fee,  too,  that 
thofe  bulbous  roots,  fuch  as  hyacinths,  tulips,  &c. 
which  are  made  to  grow  in  water,  unlefs  they  be  planted 
in  the  earth  every  other  year,  refufe  at  laft  to  flower, 
and  even  to  vegetate  ;  efpecially  if  they  produce  new 
bulbous  roots  annually,  and  the  old  ones  decay. 

So  far,  indeed,  is  water  from  being  the  fole  food  of 
plants,  that  in  general  only  a  certain  proportion  of  it  is 
ferviceable,  too  much  being  equally  prejudicial  to  them 
as  too  little.  Some  plants,  it  is  true,  grow  conftantly 
in  water,  and  will  not  vegetate  in  any  other  Situation  ; 
but  the  reft  are  entirely  deftroyed  when  kept  immerfed 
in  that  fluid  beyond  a  certain  time,  Moll  plants  re- 
quire a  certain  degree  of  moifture,  in  order  to  vegetate 
well.  This  is  one  reafon  why  different  foils  are  requi- 
red for  different  plants.  Rice,  for  inftance,  requires  a 
very  wet  foil :  were  we  to  fow  it  in  the  ground  on 
which  wheat  grows  luxuriantly,  it  would  not  fucceed  : 
and  wheat,  on  the  contrary,  would  rot  in  the  rice 
ground. 

We  fhould,  therefore,  in  choofing  a  foil  proper  for 


the  plants  which  we  mean  to  raife,  confider  the  quan- 
tity of  moifture  which  is  beft  adapted  for  them,  and 
choofe  our  foil  accordingly.  Now,  the  drynefs  or  moif- 
ture of  a  foil  depends  upon  two  things ;  the  nature  and 
proportions  of  the  earths  which  compofe  it,  and  the 
quantity  of  rain  which  falls  upon  it,  Every  foil  con- 
tains at  leaft  three  earths,  filica,  lime,  and  alumina,  and 
fometimes  alfo  magnefia.  The  filica  is  always  in  the 
ftate  of  fand.  Now  foils  retain  moifture  longer  or 
fhorter  according  to  the  proportions  of  thefe  earths. 
Thofe  which  contain  the  greateft  quantity  of  fand  re- 
tain it  the  fhorteft,  and  thofe  which  contain  the  great- 
eft  quantity  of  alumina  retain  it  longeft.  The  firft  is 
a  dry,  the  fecond  a  wet  foil.  Lime  and  magnefia 
are  intermediate  between  thefe  two  extremes :  they 
render  a  fandy  foil  more  retentive  of  moifture,  and 
diminifh  the  wetnefs  of  a  clayey  foil.  It  is  evident, 
therefore,  that,  by  mixing  together  proper  proportions 
of  thefe  four  earths,  we  may  form  a  foil  of  any  degree 
of  drynefs  and  moifture  that  we  pleafe. 

But  whatever  be  the  nature  of  the  foil,  its  moifture 
muft  depend  in  general  upon  the  quantity  of  rain  which 
falls.  If  no  rain  at  all  fell,  a  foil,  however  retentive  of 
moifture  it  be,  muft  remain  dry;  and  if  rain  were  very 
frequently  falling,  the  foil  muft  be  open  indeed,  if  it  be 
not  conftantly  wet.  The  proportion  of  the  different 
earths  in  a  foil,  therefore,  muft  depend  upon  the  quantity 
of  rain  which  falls.  In  a  rainy  country,  the  foil  ought  to 
be  open  ;  in  a  dry  country,  it  ought  to  be  retentive  of 
moifture.  In  the  firft,  there  ought  to  be  a  greater  pro- 
portion of  fand  ;  in  the  fecond,  of  clay. 

11.  Almoft  all  plants  grow  in  the  earth,  and  every 
foil  contains  at  leaft  filica,  lime,  alumina,  and  often 
magnefia.  We  have  feen  already,  that  one  ufe  of  thefe 
earths  is  to  adminifter  the  proper  quantity  of  water  to 
the  vegetables  which  grow  in  the  foil.  But  as  all  plants 
contain  earths  as  a  pait  of  their  ingredients,  is  it  not 
probable  that  earths  alfo  ferve  as  a  food  for  plants  ?  It 
has  not  yet  indeed  been  fhewn,  that  thofe  plants  which 
vegetate  in  pure  water  do  not  contain  the  ufual  quan- 
tity of  earth;  but  as  earths  are  abfolutely  neceffary  for 
the  perfect:  vegetation  of  plants,  as  they  are  contained 
in  all  plants,  and  are  even  found  in  their  juices,  we  can 
fcarcely  doubt  that  they  are  actually  imbibed,  though 
only  in  fmall  quantities. (d) 

1 2.  We  have  feen  in  the  laft  chapter,  that  all  plants 
contain  various  faline  iubftances  ;  and  if  we  analyfe  the 
moft  fertile  foils,  and  the  richeft  manures,  we  never  find 
them  deftitute  of  thefe  fubftances.  Hence  it  is  pro- 
bable that  different  falts  enter  as  ingredients  into  the 
food  of  plants.  It  is  probable  alfo,  that  every  plant 
abforbs  particular  kinds  of  falts.  Thus  fea  plants  yield 
foda  by  analyfis,  while  inland  plants  furnifti  potafs. 
The  potafs  contained  in  plants  has  indeed  been  fuppo- 
fed  to  be  the  produce  of  vegetation  ;  but  this  has  not 
been  proved  in  a.  fatisfactory  manner.  We  find  potafs 
in  the  very  juices  of  plants,  even  more  abundantly  than 
in  the  vegetable  fibres  themfelves.  But  this  fubject  is 
dill  buried  in  obfeurity  ;  and  indeed  it  is  extremely  dif- 
ficult 
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(d)  Mr  Tennant  has  ascertained,  that  magnefia,  when  uncombined  with  carbonic  acid  gas,  is  injurious  to  corn 
when  employed  in  a  manure  ;  and  that  lime,  which  contains  a  mixture  of  magnefia,  likewife  injures  corn. — 
See  PhiL  Tranf.  1799,  p.  2.  This  important  fact  demonftrates,  that  earths  are  not  mere  vehicles  for  conveying 
water  to  plants. 
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■  Vegi»-    ficult  to  make  tlecifive  experiments,  on  account  of  the  exhaufted.*  Here  it  is  evident  that  the  putrefied  dung    Vegeta- 

very  fmall  quantity  of  potafs  which  moft  plants  con-  acted  fooneft,  and  was  fooneft  exhaufted.     It  follows       tion- 

•*~*m/  tain.  from  this,  that  carbon  only  acts  as  a  manure  when  in  a  ^ZTdT^ 
The  phofphorus,  too,  and  the  iron,  and  other  me-  particular  ftate   of  combination  ;  and  this  ftate,  what-  Cbim. 
tals  which  are  found  in  plants,  are  no  doubt  abforbed  ever  it  may  be,  is  evidently  produced  by  putrefaction,  riv.j^ 
by  them  as  a  part  of  their  food.      We  may  fuppofe  al-  Another  experiment  of  the  fame  chemift  renders  this 
fo,  that  the  fulphuric  and  muriatic  acids,  and  perhaps  truth  ft  ill  more  evident.     He  allowed  (havings  of  wood 
I        even  the  nitric  acid,  when  found  in  plants,  are  imbibed  to  remain  for  about  ten  months  in  a  moilt   place  till 
by  them  along  with  the  reft  of  their  aliment.  they  began  to  putrefy,  and  then  fpread  them  over  a 
Nothing  is  at  prefent  known  concerning  thofe  faline  piece   of  ground  by  way  of  manure.     The  firft  two 
fubftances  which  form  an  effential  part  of  the  food  of  years  this  piece  of  ground  produced  nothing  more  than 
plants  ;  though  it  has  been  long  remarked  that  certain  others  which  had   not  been   manured  at  all  ;  the  third 
falts  are  ufeful  as  manures.  year  it   was  better,  the  fourth   year   ftill  better,    the 
,3              13.  Water,  then,  and  earths,  and  perhaps  alfo  falts,  fifth  year  it   reached  its  maximum  of  fertility;  afcer 
form  a  part  of  the  food  of  plants.     But  plants  contain  which  it  declined  conftantly  till  the  ninth,  when  it  was 
carbon,  which  cannot  be  derived  from  any  of  thefe  fub-  quite   exhaufted. \      Here    the   effect    of  the    manure  t^*'*  Pi- 
ttances ;  confequently  fome  fubflance  or  other  befides,  evidently  depended  upon  its  progrefs  in  putrefaction.     5  ' 
which  contains  carbon,  muft  conftitute  a  part  of  the        Now  what  is  the  particular  ftate  into  which  carbon  And  fclii- 
food  of  plants.  mud  be  reduced  before  it  be  fit  for  the  food  of  plants  ?  ble  in 
Mr  Giobert  mixed  together  the  four  earths,  filica,  This  fubject  has   never  been  examined  with  attention  ;  water- 
alumina,  lime,  magnefia,  in  the  proper  proportions,  to  the  different  combinations  of  carbon  having  been  in  a 
conftitute  a  fertile  foil ;  and  after  moiftening  them  with  great  meafure  overlooked.     And  yet  it  is  evident,  that 
water,  planted  feveral  vegetables  in  them  ;  but  none  of  it  is  only  by  an  accurate  examination  of  thefe  cornbi- 
his  plants  grew  well,  till  he  moiftened  his  artificial  foil  nations,  and  a  thorough  analyfis  of  manures,  in  order 
with  water  from  a  dunghill.*     Now  it  is  certain,  from  to  difcover  what  particular  combinations  of  carbon  exift 

fa.Phyf.  the  experiments  of  Haffenfratz,  that  this  water  con-  in  them,  and  in  what  the  moil  efficacious  manures  dif- 

'-£  P-      tains  carbon  ;  for  when  evaporated,  it  conftantly  left  fer  from  the  reft,  that  we  can  expect  to  throw  complete. 

75  behind  it  a  refiduum  of  charcoal. f     We  know  likewife,  light  upon  the  nature  and  ufe  of  manures,  one  of  the 

from  a  great  variety  of  experiments,  that  all  fertile  foils  moft  imporrant  fubjects  to  which  the  farmer  can  direct, 

contain  a  confiderable  quantity  of  carbonaceous  matter;  his  attention.     We  know,  from  the  experiments  of  Mr 

for  all  of  thern,  when  expofed  to  heat,  are   fufceptible  Haffenfratz,  that  all  thofe  manures  which  act  with  effi- 

of  partial  combuftion,  during  which  a  quantity  of  car-  cacy  and  celerity  contain  carbon  in  fuch  a  ftate  of  com- 

bonic  acid  gas  efcapes.     Thus  Fourcroy  and  Haffen-  bination,  that  it  is  foluble  in  water ;  and  that  the  effi— 

fratz  found,  that  9216  parts  of  fertile  foil  contained  cacy  of  the  manure  is  proportional  to  the  quantity  o£ 

305  parts  of  carbon,  befides  279  parts  of  oil  ;  which,  carbon  fo  foluble.     He  found  that  all  efficacious  ma- 

from  the  analyfis  of  Lavoifier,  we  may  fuppofe  to  con-  nures  gave  a  brown  colour  to  water,  and  that  the  water 

tain  about  220  parts  of  carbon.     It  follows,  therefore,  fo  coloured,  when  evaporated,  left  a  refiduum,  which 

lye.       from   the  experiments  of  thefe  chemifts,;};  that  9216  confilted  in  a  great  meafure  of  carbon.*     He  obferved,  *  Ibid.  p*. 

dUPhyf.  parts  of  foil  contain  525  parts  of  carbon.     But  thefe  too,  that  the  foil  which  gives  the  deepeft  colour  to  wa-  5^«. 

■•P-       9216  parts  cf  foil  contained  U06  parts  of  roots  of  ve-  ter,  or  which  contains  the  greateft  quantity  of  carbon 

getables  which  were  excluded  from  the  analyfis  ;  con-  foluble  in  water,  is,  other  things   being  the  fame,  the 

fequently  a  fertile   foil  contains  (exclufive  of  the  roots  moft  fertile. 

of  vegetables)  about  one-fixieenth  of  its  weight  of  car-        This  is  not,  however,  to  be  underftood  without  limi- 

bon.  tation  ;  tor  it  is  well  known  that  if  we  employ  exc&f- 

l^  But  the  carbon  muft  exift  in  the  foil  in  a  particular  five  quantities  of  manure,  we  injure  vegetation  inftead 

jit  be  in  ftate  of  combination,  otherwife  it  does  not  anfwer  as  cf  promoting  it.     This  is  the  reafon  that  plants  will 

,  itku-    food  for  plants  :  For  inftance,  powdered  pitcoal,  mixed  not,  as  Mr  Duhamel  found  by  experiment,  vegetate  in 

i|ate;     with  earths,  is  not  found  to  act,  at  leaft  immediately,  faturated  folutions  of  dung,  j-  +  Mem. 

as  a  manure  ;  yet  pitcoal  contains  a  very  great  quantity         One  of  the  combinations  of  carbon  which  is  foluble  Par.  174&. 
of  carbon.     Farther,  it  appears,  from  the  experiments'  in  water,  and  with  which  we  are  beft  acquainted,  is  car-        I31 

of  Mr  Haffenrratz,  that  fubftances  employed  as  ma-  bonic  acid  gas.     It  has  been  fuppofed   by  many  philo-  This  ^'dtc 

nures  produce  effects  in  times  proportioned  to  their  de-  fophers,  particularly  by  Mr  Senebier,  that  this  g.is,  dif-  not  car 

gree  of  putrefaction  ;  thofe  fubftances  which  are  moft  folved   in  water,  fupplies  plants  with  a  great  part   of  „as. 

putrid  producing  the  moft  fpeedy  effects,  and  of  courfe  their  carbon.     But  Mr  Haffenfratz,  on  making  the  ex-  ° 

fooneft  lofing  their  efficacy.     Having   manured   two  periment,  found,  that  the  plants  which  he  railed  in  wa- 

pieces  of  the  fame  kind  of  foil,  the  one  with  a  mixture  ter,  impregnated  with  carbonic  acid  gas,  differed  in  no 

of  dung  and  ftraw  highly  putrefied,  the  other  with  the  refpect  from  thofe  which  grew  in  pure  water,  and  did 

fame  mixture  newly  made,  and  the  ftraw  almoft  frefh,  not  contain  a  particle  of  carbon  which  had  not  exifted 

he  obferved  that,  during  the  firft  year,  the  plants  which  in  the  feeds  from   which  they  fprung.j;     This  experi-  +  j!:^  de 

grew  on  the  land  manured  with  the  putrefied  dung  pro-  ment  proves,  that  carbonic  acid  gas,  diifolved  in  water,  Cbim. "xiif. 

duced  a  much  better  crop  than  the  other  :  but  the  fe-  does  not  ferve  as  food  for  plants.     It  appears,  however,  3*o. 

cond  year  (no  new  dung  being  added),  the  ground  from  the    experiments  of   Ruckert,  that   when   plants 

which  had  been  manured  with  the  unputrefied  dung  growing  in  foil  are  watered  daily  with  water  imp? ep-na- 

produced   the   beft  crop  ;  the  fame   thing   took  place  ted  with  carbonic  acid  gas,  they  vegetate  rafter  than        I2Z 

the  third  year  ;  after  which,  both  teemed  to  be  equally  when  this  watering  is  omitted.     He  planted  two  beans  ^houg,h 
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in  pots  of  equal  dimenfions,  filled  with  garden  mould. 
One  of  thefe  was  watered  almoft  daily  with  diftilled  wa- 
ter, the  other  with  water,  every  ounce  of  which  was 
impregnated  with  half  a  cubic  inch  of  carbonic  acid 
gas.  Both  were  placed  in  the  open  air,  but  in  a  fitua- 
tion  where  they  were  fecure  from  rain.  The  bean  treat- 
ed with  the  water  impregnated  with  carbonic  acid  gas 
appeared  above  ground  nine  days  before  the  other,  and 
produced  25  beans  ;  whereas  the  other  produced  only 
15.  The  fame  experiment  was  tried  on  other  plants 
with  equal  fuccefs.f  This  fhews  us  that  carbonic  acid 
gas  is  fomehow  or  other  ufeful  to  plants  when  they  ve- 
getate in  mould  ;  but  it  gives  us  no  information  about 
its  mode  of  acting.  Some  foils,  we  know,  are  capable 
of  decompofing  it ;  for  fome  foils  contain  the  green 
oxyd  of  iron :  and  Gadolin  has  proved,  that  fuch  foils 
have  the  property  of  decompofing  carbonic  acid  gas.* 
Indeed  almofi  all  foils  contain  iron,  either  in  the  ftate 
of  the  brown  or  the  green  oxyd  ;  and  Beaume  has 
fhewn,  that  oils  convert  the  brown  oxyd  of  iron  into 
the  green. f  Now  dung  contains  a  quantity  of  oily 
fubftance  ;  and  this  is  the  cafe  alfo  with  rich  foils.  One 
ufe  of  manures,  therefore,  may  be,  to  reduce  the  brown 
oxyd  of  iron  to  the  green,  that  it  may  be  capable  of 
decompofing  carbonic  acid  gas ;  and  the  carbon,  thus 
precipitated,  doubtlefs  enters  into  fome  new  combina- 
tion, in  which  ftate  it  ferves  as  food  for  plants. 

Mr  Humbolt  has  lately  proved,  that  foils  have  the 
property  of  abforbing  oxygen.  It  can  fcarcely  be 
doubted  that  this  abforption  has  an  influence  on  vege- 
tation, efpecially  as  watering  plants  with  weak  folutions 
of  oxy-muriatic  acid  accelerates  vegetation.*  But  we 
know  too  little  of  the  fubject  at  prefent  to  be  able  to 
fpecify  precifely  what  that  influence  is. 

14.  Since  the  only  part  of  plants  which  is  contigu- 
ous to  the  foil  is  the  root,  and  fince  the  plant  perifhes 
when  the  root  is  pulled  out  of  the  ground,  it  is  evident 
that  the  food  of  plants  muft  be  imbibed  by  the  roots. 

When  we  examine  the  roots,  we  do  not  find  them  to 
contain  any  large  opening.  The  pafTages  by  which  the 
food  enters  are  two  fmall  for  the  naked  eye.  This  (hews 
us,  that  the  food  can  enter  plants  only  in  a  fluid  ftate  ; 
and  that  confequently  every  thing  which  can  be  render- 
ed ufeful  as  food  for  plants  muft  be  previoufly  in  a  ftate 
of  folution, 

It  feems  moft  probable,  that  the  whole,  or  the  great- 
eft  part  of  the  food,  enters  at  the  extremities  of  the 
roots  ;  for  Duhamel  obferved,  that  the  portion  of  the 
foil  which  is  fooneft  exhaufted,  is  precifely  that  part  in 
which  the  greateft  number  of  the  extremities  of  roots 
lies.J  This  fhews  us  the  reafon  why  the  roots  of 
plants  are  continually  increafing  in  length.  By  this 
means  they  are  enabled,  in  fome  meafure,  to  go  in 
queft  of  nourifhment.  The  extremities  of  the  roots 
feem  to  have  a  peculiar  ftructure  adapted  for  the  im- 
bibing of  moifture.  If  we  cut  off  the  extremity  of 
a  root,  it  never  increafes  any  more  in  length  :  there- 
fore its  ufe  as  a  root  has  been  in  a  great  meafure  de- 
ftroyed.  But  it  fends  out  fibres  from  its  iides  which 
act  the  part  of  roots,  and  imbibe  food  by  their  extre- 
mity. Nay,  in  fome  cafes,  when  the  extremity  of  a  root 
is  cut  off,  the  whole  decays,  and  a  new  one  is  formed 
in  its  place.  This,  as  Dr  Bell  informs  us,  is  the  cafe 
with  the  hyacinth  .-j* 


Since  the  food  of  plants  mull  be  in  a  fluid  ftate,  and 
fince  no  plant  will  live  if  it  be  deprived  of  moifture,  we 
may  conclude  that  all  its  food  is  previoufly  diffolvedin 
water.  As  for  the  carbon,  we  know,  that  in  all  active 
manures  it  is  in  fuch  a  ftate  of  combination,  that  it  is 
foluble  in  water.  We  know,  too  that  all  the  falts 
which  we  can  fuppofe  to  make  a  part  of  the  food  of 
plants,  are  more  or  lefs  foluble  in  water.  Lime  alfo  is 
foluble  in  water,  Whether  it  be  pure  or  in  the  ftate  of  a 
fait  ;  magnelia  and  alumina  may  be  rendered  fo  by 
means  of  carbonic  acid  gas  ;  and  Bergman,  Macie,  and 
Klaproth,  have  fhewn,  that  even  filica  may  be  diffolved 
in  water.  We  can  fee,  therefore,  in  general,  though 
we  have  no  precife  notions  of  the  very  combinations 
which  are  immediately  imbibed  by  plants,  that  all  the 
fubftances  which  form  eflential  parts  of  that  food  may 
be  diffclved  in  water. 

15.  Since  the  food  of  plants  is  imbibed  by  their  roots 
in  a  fluid  ftate,  it  muft  exift  in  plants  in  a  fluid  ftate; 
and  unlefs  it  undergoes  alterations  in  its  compofition 
juft  when  imbibed,  we  may  expect  to  find  it  in  the 
plant  unaltered.  If  these  were  any  method  of  ob- 
taining this  fluid  food  from  plants  before  it  has  been 
altered  by  them,  we  might  analyfe  it,  and  obtain  by 
that  means  a  much  more  accurate  knowledge  of  the 
food  of  plants  than  we  can  by  any  other  method.  This 
plan  indeed  muft  fail,  provided  the  food  undergoes  al- 
teration juft  when  it  is  abforbed  by  the  roots  :  but  if 
we  confider,  that  when  one  fpecies  of  tree  is  grafted 
upon  another,  each  bears  its  own  peculiar  fruit,  and 
produces  its  own  peculiar  fubftances,  we  can  fcarcely 
avoid  thinking  that  \he great  changes,  atleaft  which  the 
food  undergoes  after  abforption,  are  produced,  not  in 
the  roots,  but  in  other  parts  of  the  plant. 

If  this  conclufion  be  juft,  the  food  of  plants,  after 
being  imbibed  by  the  roots,  muft  go  directly  to  thofe 
organs  where  it  is  to  receive  new  modifications,  and  to 
be  rendered  fit  for  being  aflimilated  to  the  different  parts 
of  the  plant.  There  ought  therefore  to  be  certain  juices 
continually  afcending  from  the  roots  of  plants ;  and 
thefe  juices,  if  we  could  get  them  pure  and  unmixed 
with  the  other  juices  or  fluids  which  the  plant  muft 
contain,  and  which  have  been  fecreted  and  formed  from 
thefe  primary  juices,  would  be,  very  nearly  at  leaft,  the 
food  as  it  was  imbibed  by  the  plant.  Now  during  the 
vegetation  of  plants,  there  actually  is  a  juice  continually 
afcending  from  their  roots.  This  juice  has  been  called 
the/a/),  the  face  us  communis,  the  lymph  of  plants.  We 
flrall  adopt  the  firft  of  thefe  names,  becaufe  it  has  been 
moft  generally  received. 

The  firft  ftep  towards  an  accurate  knowledge  of  the 
food,  and  of  the  changes  which  take  place  during  vege- 
tation, is  an  analyfis  of  the  fap.  The  fap  is  moft  abun- 
dant during  the  fpring.  At  that  feafon,  if  a  cut  be 
made  through  the  bark  and  part  of  the  wood  of  fome 
trees,  the  fap  flows  out  very  profufely.  The  trees 
are  then  faid  to  bleed.  By  this  contrivance  any  quan- 
tity of  fap  we  think  proper  may  be  colle&ed.  It  is 
not  probable,  indeed,  that  by  this  method  we  obtain 
the  afcending  fap  in  all  its  purity:  it  is  no  doubt 
mixed  with  the  peculiar  juices  of  the  plant ;  but  the 
lefs  progrefs  vegetation  has  made,  the  purer  we  may 
expeft  to  find  it ;  both  becaufe  the  peculiar  juices  muft 
be  in  much  fmaller  quantity,  and  becaufe  its  quantity 

may 
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V.rta-    may  be  fuppofed  to  be  greater.     We  fhould  therefore 
<Jn»      examine  the  fap  as  early  in  the  feafon  as  poffible,  and 
V^7N""'/  at  all  events  before  the  leaves  have  expanded. 
An;  fed.         For  the  mod  complete  fet  of  experiments  hitherto 
made  upon  the  fap,  we  are  indebted  to  Mr  Vauquelin. 
An  account  of  his  experiments  has  been  publifhed  in 
the  3 1  It  volume  of  the  Annales  de  Chimie.     He  has  ne- 
glected to  inform  us  of  the  ftate  of  the  tree  when  the 
fap   which  he  analyfed  was  taken  from  it ;  fo  that  we 
are  left  in  a  ftate  of  uncertainty  with  refpect  to  the  pu- 
rity of  the  fap  :  but  from  the  comparifon  which  he  has 
put  it  in  our  power  to   draw  between  the  ftate  of  the 
fap  at  different  fucceflive  periods,  we  may  in  fome  mea- 
fure  obviate  this  uncertainty. 

He  found  that  1039  paits  of  the  fap  of  the  ulmus 
campeftris,  or  common  elm,  were  compofed  of 
1027.567  water  and  volatile  matter, 
9.553  acetite  of  potafs, 
1.062  vegetable  matter, 
0.818  carbonat  of  lime, 
Befides  fome  flight  traces  of  fulphuric  and  muriatic 
acids. 

On  analyfing  the  fame  fap  fomewhat  later  in  the  fea- 
fon, Mr  Vauquelin  found  the  quantity  of  vegetable 
matter  a  little  increafed,  and  that  of  the  carbonat  of  lime 
and  acetite  of  potafs  diminifhed.  Still  later  in  the  fea- 
fon the  vegetable  matter  was  farther  increafed,  and  the 
other  two  ingredients  farther  diminifhed.  The  acetite 
of  potafs,  in  1039  parts  of  this  third  fap,  amounted  to 
8.615   parts.* 

If  thefe  experiments  warrant  any  confequence  to  be 
drawn  from  them,  they  would  induce  us  to  fuppofe  that 
the  carbonat  of  lime  and  acetite  of  potafs  were  contained 
in  the  pure  afcending  fap,  and  that  part  at  leaft  of  the  ve- 
getable matter  was  derived  from  the  peculiar  juices  alter- 
ed by  the  fecreting  organs  of  the  plant;  for  the  two  falts 
diminifhed  in  quantity,  and  the  vegetable  matter  in- 
creafed as  the  vegetation  of  the  tree  advanced.  Now 
this  is  precifely  what  ought  to  have  taken  place,  on  the 
fuppofition  that  the  fap  became  more  and  more  mixed 
with  the  peculiar  juices  of  the  tree,  as  we  are  fuppofmg 
it  to  do.  If  thefe  conclufions  have  any  folidity,  it  fol- 
lows from  them,  that  carbonat  of  lime  and  acetite  of 
potafi  are  abforbed  by  plants  as  a  part  of  their  food. 
Now  thefe  fait?,  before  they  are  abforbed,  muft  be  dif- 
folved  in  water.  But  the  carbonat  of  lime  may  be 
diffolved  in  water  by  the  help  of  carbonic  acid.  This 
fhews  us  how  water  faturated  with  carbonic  acid  may 
be  ufeful  to  plants  vegetating  in  a  proper  foil,  while  it  is 
ufelefs  to  thofe  that  vegetate  in  pure  water.  In  the  pure 
water  there  is  no  carbonat  of  lime  to  be  diffolved ;  and 
therefore  carbonic  acid  gas  cannot  enter  into  a  combina- 
tion which  renders  it  proper  for  becoming  the  food  of 
plants.  Part  of  the  vegetable  matter  was  precipitated 
from  the  fap  by  alcohol.  This  part  feems  to  have  been 
gummy.  Now  gums  we  know  are  produced  by  vege- 
tation. 

The  fap  of  the  fagus  fylvatica,  or  beech,  contained 
the  following  ingredients. 

"Water, 

Acetite  of  lime  with  excefs  of  acid, 

Acetite  of  potafs, 

Gallic  acid, 

Ian, 

A  mucous  and  extractive  matter, 

Acetite  of  alumina. 
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Although  Mr  Vauquelin  made  two  different  analyfes  Vegeta- 
of  this  fap  at  different  feafons,  it  is  impoffible  to  draw  ylO^L. 
any  fatisfactory  conclufions  from  them,  as  he  has  not 
given  us  the  proportions  of  the  ingredients.  It  feems 
clear  that  the  gallic  acid  and  tan  were  combined  toge- 
ther ;  for  the  fap  tafted  like  the  infufion  of  oak  bark* 
The  quantity  of  each  of  thefe  ingredients  increafed  as 
vegetation  advanced ;  for  the  colour  of  the  fecond  fap 
collected  later  was  much  deeper  than  that  of  the  firft. 
This  fhews  us  that  thefe  ingredients  were  produced  by 
vegetation,  and  that  they  did  not  form  a  part  of  the 
afcending  fap.  Probably  they  were  derived  from  the 
bark  of  the  tree.  The  prefence  of  alumina,  and  the 
abfence  of  carbonic  acid  gas,  would  feem  to  indicate 
that  all  plants  do  not  imbibe  the  very  fame  food. 

The  fap  of  the  carpinus  fylveftris  contains  water, 
acetite  of  potafs,  acetite  of  lime,  fugar,  mucilage,  vege- 
table extract.  It  cannot  be  doubted  that  the  fugar  and 
the  mucilage  are  the  produce  of  vegetation. 

The  fap  of  the  betula  alba,  or  common  birch,  con- 
tains water,  fugar,  vegetable  extract,  acetite  of  lime, 
acetite  of  alumina,  and  acetite  of  potafs. 

Thefe  experiments  are  curious,  and  certainly  add  to 
the  precifion  of  our  notions  concerning  the  food  of 
plants ;  but  they  are  not  decifive  enough  to  entitle  us 
to  draw  conclufions.  They  would  feem  to  fhew,  either 
that  acetite  of  potafs  and  lime  are  a  part  of  the  food  of 
plants,  or  at  leaft  fome  fubftances  which  have  the  pro- 
perty of  affuming  thefe  combinations.  ia8 

16.  Thefe  experiments  led  to  the  conclufion  that  Whether 
acetous  acid  forms  a  component  part  of  the  fap.  Now  the  ?1 u 
it  is  not  eafy  to  fuppofe  that  this  fubftance  is  actually  ^Trooxl 
abforbed  by  the  roots  in  the  ftate  of  acetous  acid.  The 
thing  might  be  determined  by  examining  the  mould  in 
which  plants  grow.  This  examination  indeed  has  been 
performed  ;  but  no  chemift  has  ever  found  acetous  acid, 
at  leaft  in  any  fenfible  quantity.  Is  it  not  probable, 
then,  that  the  food,  after  it  is  imbibed,  is  fomewhat 
modified  and  altered  by  the  roots?  In  what  manner 
this  is  done  we  cannot  fay,  as  we  know  very  little 
about  the  vafcular  ftructure  of  the  roots.  We  may 
conclude,  however,  that  this  modification  is  nearly  the 
fame  in  moft  plants :  for  one  plant  may  be  engrafted 
on  another,  and  each  continue  to  produce  its  own  pe- 
culiar products ;  which  could  not  be,  unlefs  the  proper 
fubftances  were  conveyed  to  the  digeftive  organs. of  all. 
There  are  feveral  circumftances,  however,  which  render 
the  modifying  power  of  the  roots  fomewhat  probable. 
The  ftrongeft  of  thefe  is  the  nature  of  the  ingredients 
found  in  the  fap.  It  is  even  poffible  that  tiie  roots 
may,  by  fome  means  or  other,  throw  out  again  fome 
part  of  the  food  which  they  have  imbibed  as  excremen- 
titious.  This  has  been  fufpected  by  feveral  phyfiolo- 
gifts  ;  and  there  are  feveral  circumftances  which  render 
it  probable.  It  is  well  known  that  fome  plants  will 
not  vegetate  well  after  others  ;  and  that  fome  again  ve- 
getate unufually  well  when  planted  in  ground  where 
certain  plants  had  been  growing.  Thefe  facts,  with- 
out doubt,  may  be  accounted  for  on  other  principles. 
If  there  be  any  excrementitious  matter  emitted  by  the 
roots,  it  is  much'more  probable  that  this  happens  in 
the  laft  ftage  of  vegetation.  That  is  to  fay,  when  the 
food,  after  digeftion,  is  applied  to  the  purpofes  which 
the  root  requires.  But  the  fact  ought  to  be  fupported 
by  experiments,  otherwife  it  cannot  be  admitted. 

E  e  2  17.  The 
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17.  The  fap,  as  Dr  Hales  has  (hewn  us,  afcends  with  gone  far  to  overturn  it  altogether.     For  he  found  that 

a  very  confiderable  force.     It   iffued  during  the  bleed-  thefe  woody  fibres  are  divifible  into  fmaller  fibres,  and 

*"fV.  Stat.  *ng  feafon  with  fuch  impetuofity  from  the  cut  end  of  a  thefe  again  into  ft  111  fmaller  ;  and  even,  by  the  affiftance 

i.  105.        vine   branch,  that  it  fupported  a  column  of  mercury  of  the  belt  microfcopcs,    he  could  find  no  end  of  this 

129        32I  inches  high.*  fubdivifion.*     Now  granting  thefe  fibres   to  be  veflels 

Sap  afcends      jsjow   what   fs  ^  particular  channel  through  which  it  is  fcarcely  poffible,  after  this,  to  fuppofe  that  the  fap 

the  fap  afcends,  and  what  is  the  caufe  of  the  force  with  really  moves  through  tubes,  whofe  diameters  are  almaft 

which  it  moves  ?     Thefe  are  queftions  which  have  ex-  infinitely  fmall.     There  are,  however,  veflels  in  plants 

cited  a  great  deal  of  the  attention  of  thofe  philofophers  which  may  eafily  be  diftinguifhed  by  the  help  of  a  fmall 

who  have  made  the  phyfiology  of  vegetables  their  par-  microfcope,  and  even,  in  many  cafes,  by  the  naked  eye. 

tieular  ftudy  ;  but  the  examination  of  them  is  attended  Thefe  were  feen,  and  diftinctly  defcribed,  by  Grew  and 

with  fo  many  difficulties  that  they  are  very  far  from  be-  Malpighi.     They  confift  of  a  fibre  twifted   round  like 

jug  decided.  a  corkfcrew.     If  we  take   a  fmall  cylinder  of  wood 

It  is  certain  that  the  fap  flows  from   the  roots   to-  and  wrap  round  it  a  flender  brafs  wire,  fo  clofely  that 

wards  the  fummit  of  the  tree.     For  if  in  the  bleeding  all  the  rings  of  the  wire  touch  each  other,  and  if,  after 

feafon  a  number  of  openings  be  made  in  the   tree,  the  this,   we   pull  out  the  wooden  cylinder  altogether,  the 

fap  begins   firft  to  flow  from  the  lowed;  opening,  then  brafs  wire  thus  twifted  will  give  us  a  very  good  repre- 

from  the  lowed  but  one,  and  fo  on  fucceffively,  till  at  fentation  of  thefe  veflels.     If  we  take  hold  of  the  two 

laft  it  makes  its  appearance  at  the  higheft  of  all.  And  ends  of  the  brafs  wire. thus  twifted,  and  pull  them,  we 

when   Duhamel  and   Bonnet  made  plants  vegetate  in  can  eafily  draw  out  the  wire  to  a  confiderable  leno-ch. 

coloured  liquors,  the  colouring  matter,  which  was  de-  In  the  fame  manner,  when  we  lay  hold  of  the  two  ex- 

pofited  in  the  wood,  appeared  firft  in  the  loweft  part  of  tremilies  of  thefe  veflels,  we  can  draw  them   out  to  a 

the  tree,  and  gradually  afcended  higher  and  higher,  till  great  length.  Malpighi  and  Grew  finding  them  always 

at  laft  it  reached  the  top   of  the   tree,   and   tinged  the  empty,  concluded  that  they  were  intended  for  the  circu- 

very  leaves.                                                                         '  lation  of  the  air  through  the  plant,  and  therefore  gave 

Throuo-h          It   feems  certain  too,  that  the  fap  afcends  through  them  the  name  of  trachea  ;  which  word  is  ufed  to  denote 

the  wood,    the  wood,  and  not  through  the  bark  of  the  tree  :  for  a  the  windpipe  of  animals.     Thefe  trachea  are  not  found 

olant   continues   to  grow   even  when  ftript  of  a  great  in  the  bark  ;  but  Hedwig  has  fliewn  that  they  are  much 

part  of  its  bark  ;  which  could   not   happen  if  the  fap  more  numerous  in  the  wood  than  was  fuppofed  ;  and 

afcended  through  the  bark.     When   an   incifion  deep  that  they  are  of  very  different  diameters;  and  Reichel 

enough  to   penetrate   the   bark,  and   even  part  of  the  has  demonstrated  that  they  go  to  the  minuteft  branches, 

wood,  is  carried  quite  round  a   branch,  provided  the  and  fpread  through  every  leaf.     He  has   fhewn,  too, 

wound  be  covered  up  from  the  external  air,  the  branch  that  they  contain  fap;  and  Hedwig  has    proved  that 

continues   to  vegetate   as    if  nothing  had   happened  ;  the  notion  which  generally  prevailed  of  their  contain- 

which  could  not  be  the  cafe  if  the  fap  afcended  between  ing  nothing  but  air,  arcfe  from  this  circumftance,  that 

the  bark  and  the   wood.     It  is  well  known,  too,  that  the  larger  trachea:,  which  alone  were  attended  to,  lofe 

in  the  bleeding  feafon  little  or  no  fap  can  be  got  from  a  their  fap  as  foon  as  they  are  cut ;  and,  of  courfe,  nnlefs 

j„t        tree  unleis  our  incilion  penetrate  deeper  than  the  bark,  they  are  infpe&ed  the  inftant  they  are  divided,  they  ap- 

Not  by  the       If  the  fap  afcended  through  the  parenchyma  of  plants,  pear  empty. f     Is  it  not  probable,  then,  or  rather  is  it 

parenchy-    as  fome  phyfiologids  have   fuppofed,  fince  there   is   a  not  certain,  from  the  difcoveries  of  that  very  ingenious 

"ia5            communication  between  every  part  of  that  organ,  it  is  phyfiologift,  that  the  tracheae  are,  in   reality,  the  fap 

evident  that  the  tree  ought  to  bleed  whenever  any  part  veflels  of  plants  ?     Indeed  it  feems  eftablifhed  by  the 

of  the   parenchyma  is  wounded.      But  this  is  not  the  experiments  both  of  Reichel  and  Hedwig,  that  all,  or 

cafe.     Confequently  the  fap  does   not   afcend   through  almoft  all  the  veflels  of  plants  may,  if  we  attend  only 

the  parenchyma.    Befides,  if  the  fuppofition  were  true,  to  their  ftructure,  be  denominated  trachea:. 

the  fap,  from  the  very  firudhire  of  the  parenchyma,  But  by   what  powers  is  the  fap  maJe  to  afcend   in 

imiil  afcend   in   the   fame   manner  as  water  through  a  thefe  veflels?    And  not  only  to  afcend,  but  to  move 

fponge  ;  and  in  that  cafe  could  not  poffibly  poffefs  the  with  very  confiderable  force  ;  a  force,  as  Hales   has 

force  with  which  we  know  that  it  afcends.     But  if  the  fliewn,  fuificient  to  overcome  the  preflure  of  43  feet 

fap  is   not   found  in  the  parenchyma,  as   is  now  well  perpendicular  of  water  ?  % 

known  to  be  the  cafe,  it  muft,  of  neceffity,  be  confined  Grew  afcribed  this  phenomenon  to  the  levity  of  the 

in  particular  veflels  ;  for  if  it  were  not,  it  would  un-  fap  :  which,  according  to  him,  entered  the  plant  in  the 

doubtedly  make  its  appearance  there.     Now  what  are  ftate  of  a  very  light  vapour.     But  this  opinion  will  not 

j.,       the  veflels  through  which  the  fap  afcends  ?  bear    the   flighted:    examination.     Malpighi    fuppofed 

But  in  vef-      Grew  and  Malpighi,   the  firft  philofophers  who  exa-  that  the  fap  was  made  to  afcend  by  the  contraction  and 

ids.             mined  the  ftruclure  of  plants,  took  it  for  granted  that  dilation  of  the  air  contained  in  the  air  veflels.     But 

the  woody  fibres  were  tubes,  and  that  the  fap  afcended  even  were  we  to  grant  that  the  trachese  are  air  veflels, 

through   them.     For  this  reafon  they  gave  thefe  fibres  the  fap,  according  to  this  hypothefis,  could  only  afcend 

the  name   of  lymphatic  veflels.     But  they  were  unable,  when  a  change  of  temperature  takes  place  ;  which  is 

even  when   afliiled   by  the  beft  microfcopes,  to  detecf  contrary  to  fact.     And  even  if  we  were  to  wave  every 

any  thing  in  thefe  fibres  which  had  the  appearance  of  objection  of  that  kind,  the   hypothefis   would   not  ac- 

a  tube  ;  and  fucceeding  obfervers  have  been  equally  un-  count  for  the  circulation  of  the  fap,  unlefs  the  fap  vef- 

fuccefsful.     The  conjecture  therefore  of  Malpighi  and  fels  be  provided  with  valves.     Now  the  experiments  of 

Grew,  about  the  nature  and  ufe  of  thefe  fibres,  remains  Hales  and  Duhamel  fhew  that  no  valves  can  poflibly 

iCftaJly  tinfupported  by  any  proof.     Duhamel  has  even  exift  in  them.     For  branches  imbibe  moifture  nearly 

equally 
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Vejia-    equally  by  either  end  ;  and  confequently  the  fap  moves  It  has  been  demonftrated,  that  the  heights  to  which    Vegeta- 

ti-  with  equal  facility  both  upwards  and  downwards,  which  liquids  rife  in  capillary  tubes,  are  inverfely  as  the  dia-  .JilJSl, 
*^~  w'  it  could  not  do  were  there  valves  in  the  veflels.  Be-  meter  of  the  tube.  Confequently  the  fmaller  the  dia- 
fides,  it  is  known,  from  many  expeiiments,  that  we  meter  or  the  tube,  the  greater  is  the  height  to  which 
may  convert  the  roots  of  a  tree  into  the  branches,  and  the  liquid  will  rife.  But  the  particles  of  water  are  not 
the  branches  into  the  roots,  by  covering  the  branches  infinitely  fmall ;  therefore  whenever  the  diameter  of  the 
■with  earth,  and  expofing  the  roots  to  the  air.  Now  tube  is  diminifhed  beyond  a  certain  fize,  water  cannot 
this  would  be  impofiible  if  the  fap  veflels  were  provided  afcend  in  it,  becaufe  its  particles  are  now  larger  than 
with  valves.  The  fame  remarks  overturn  the  hypothefis  the  bore  of  the  tube.  Confequently  the  rife  of  water 
of  Mr  de  la  Hire,  which  is  merely  that  of  Malpighi,  in  capillary  tubes  muft  have  a  limit :  if  they  exceed  a 
exprelTed  with  greater  precifion,  and  with  a  greater  pa-  certain  length,  how  fmall  foever  their  bore  may  be,  wa- 
rade  of  mechanical  knowledge,  Like  Borelli,  he  plac-  ter  will  either  not  rife  to  the  top  of  them,  or  it  will  not 
ed  the  afcending  power  of  the  fap  in  the  parenchyma,  enter  them  at  all.  We  have  no  method  of  afcertaining 
But  his  very  experiments,  had  he  attended  to  them  the  precife  height  to  which  water  would  rife  in  a  ca- 
with  care,  would  have  been  fufficient  to  fhew  the  im-  pillary  tube,  whofe  bore  is  jufl  large  enough  to  admit  a 
perfection  of  his  theory.  fingle  particle  of  water.  Therefore  we  do  not  know 
The  greater  number  of  philofophers  (for  it  is  need-  the  limit  of  the  height  to  which  water  may  be  raifed 
lefs  to  mention  thcfe  who,  like  Perrault,  had  recourfe  by  capillary  attraction.  But  whenever  the  bore  is  di- 
to  fermentation,  nor  thofe  who  introduced  the  weight  minifhed  beyond  a  certain  fize,  the  quantity  of  water 
of  the  atmofphere)  have  afcribed  the  motion  of  the  fap  which  rifes  in  it  is  too  fmall  to  be  fenfible.  We  can 
to  capillary  attraction,  eafily  afcertain  the  height  which  water  cannot  exceed 
i.fcr  id  to  Tnere  exifts  a  certain  attraction  between  many  folid  in  capillary  tubes  before  this  happens;  and  if  any  per- 
ipil  y  bodies  and  liquids ;  in  confequence  of  which,  if  thefe  fim  calculate,  he  will  find  that  this  height  is  not  nearly 
ttra  on.  {0yl(\  bodies  be  formed  into  fmall  tubes,  the  liquid  en-  equal  to  the  length  of  the  fap  veflels  of  many  plants, 
ters  them,-  and  rifes  in  them  to  a  certain  height.  But  But  befides  all  this,  we  fee  in  many  plants  very  long 
this  is  perceptible  only  when  the  diameter  of  the  tube  fap  veflels,  of  a  diameter  too  large  for  a  liquid  to  rife 
is  very  fmall.  Hence  the  attraction  has  been  denomi-  in  them  a  fingle  foot  by  capillary  attraction,  and  yet  the 
nated  capillary.  We  know  that  there  is  fuch  an  at-  fap  rifes  in  them  to  very  great  heights. 
traction  between  vegetable  fibres  and  watery  liquids.  If  any  perfon  fays  that  the  fap  veflels  of  plants  gra- 
For  fuch  liquids  will  afcend  through  dead  vegetable  dually  diminifh  in  diameter  as  they  afcend  ;  and  that, 
matter.  It  is  highly  probable,  therefore,  that  the  food  in  confequence  of  this  contrivance,  they  act  precifely 
of  plants  enters  the  roots,  in  confequence  of  the  capil-  as  an  indefinite  number  of  capillary  tubes,  one  (landing 
lary  attraction  which  fubfifts  between  the  fap  veflels  upon  another,  the  inferior  ferving  as  a  refervoir  for 
and  the  liquid  imbibed.  This  fpecies  of  attraction  then,  the  fuperior:  we  anfwer,  that  the  fap  may  afcend  by 
will  account  perfectly  well  for  the  entrance  of  moifture  that  means  to  a  confiderable  height  ;  but  certainly  not 
into  the  mouths  of  the  fap  veflels.  But  will  it  account  in  any  greater  quantity  than  if  the  whole  fap  veifel  had 
alio,  as  fome  have  fuppoied,  for  the  afcent  of  the  fap,  been  precifely  of  the  bore  of  its  upper  extremity.  For 
Jg  and  for  the  great  force  with  which  it  afcends  ?  the  quantity  of  fap  raifed  muft  depend  upon  the  bore 
rhijpi-  The  nature  and  laws  of  capillary  attraction  have  of  the  upper  extremity,  becaufe  it  muft  all  pafs  through 
iorjxa-  been  very  much  overlooked  by  philofophers.  But  we  that  extremity.  The  quantity  of  fap,  too,  on  that. 
"n  ;  know  enough  concerning  it  to  enable  us  to  decide  fuppofition,  mud  diminifh  the  farther  we  go  from  the 
the  prefent  queftion.  It  confifts  in  a  certain  attrac-  root,  becaufe  the  bore  of  the  fap  veflels  is  conftant- 
tion  between  the  particles  of  the  liquid  and  of  the  ly  diminifhing  ;  the  afcending  force  muft  alio  diminifh, 
tube.  It  has  been  demonftrated,  that  it  does  not  ex-  becaufe  it  is,  in  all  cales,  proportional  to  the  quantity 
tend,  or  at  leaft  that  it  produces  no  fenfible  effect,  at  of  water  raifed.  Now  neither  of  thefe,  as  Dr  Hales 
greater  diftances  than  -x <f0 0  part  of  an  inch.  It  has  has  demonftrated,  is  true.  j,- 
been  demonftrated,  that  the  water  afcends,  not  by  But  farther,  if  the  fap  moved  only  in  the  veflels  of  And  refa-. 
the  capillary  attraction  of  the  whole  tube,  but  of  a  plants  by  capillary  attraction,  it  would  be  fo  far  from  ted. 
(lender  film  of  it ;  and  Clairaut  has  (hewn  that  this  film  flowing  out  at  the  extremity  of  a  branch,  with  a  force 
is  fituated  at  the  lowermoft  extremity  of  the  tube  (g).  fufficient  to  overcome  the  preflure  of  a  column  of  water 
This  film  attracts  the  liquid  with  a  certain  force;  and  43  feet  high,  that  it  could  not  flow  out  at  all.  It 
if  this  force  be  greater  than  the  cohefion  between  the  would  be  impoffible  in  that  cafe  for  any  fuch  thing  as. 
particles  of  the  liquid,  part  enters  the  tube,  and  con-  the  bleeding  of  trees  ever  to  happen, 
tinues  to  enter,  till  the  quantity  above  the  attracting  If  we  take  a  capillary  tube,  of  fuch  a  bore  that  a. 
film  of  the  tube  juft  equals,  by  its  weight,  the  excels  liquid  will  rife  in  it  fix  inches,  and  after  the  liquid  has 
of  the  capillary  attraction  between  the  tube  and  the  li-  rifen  to  its  greatelt  height,  break  it  fhort  three  inches 
quid,  above  the  cohefion  of  the  liquid.  The  quantity  from  the  bottom,  none  of  the  liquid  in  the  under  half 
of  water  therefore  in  the  tube  is  pretty  nearly  the  mea-  flows  over.  The  tube,  thus  lhorcened,  continues  in- 
jure of  this  excels  ;  for  the  attracting  film  is  probably  deed  full,  but  not  a  Angle  particle  of  liquid  ever  efcapes. 
very  minute.  from  it.     And  how  is  it  pofilble  for  it  to  efcape  ?    The 

film, 

(g)  The  action  of  all  the  other  films,  of  which  the  tube  is  compofed,  on  the  water,  as  far  as  it  is  meafured  by 
its  effect,  is  nothing  at  all.  For  every  particle  of  water  in  the  tube  (except  thofe  attracted  by  the  undermoft 
film)  is  attracted  upwards  and  downwards  by  the  fame  number  of  films ;  it  is  therefore  precifely  in  the  fame  ftate.. 
as  if  it  were  not  attracted  at  all. 
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Vegcta-  film,  at  the  upper  extremity  of  the  tube,  mud  certainly 
tion.  have  as  ftrong  an  attraction  for  the  liquid  as  the  film 
at  the  lower  extremity.  As  part  of  the  liquid  is  within 
its  attracting  diftance,  and  as  there*  is  no  part  of  the 
tube  above  to  counterbalance  this  attraction,  it  muft  of 
neceffity  attract  the  liquid  neareft  it,  and  with  a  force 
fufficient  to  counterbalance  the  attraction  of  the  under- 
moft  film,  how  great  foever  we  may  fuppofe  it.  Of 
courfe  no  liquid  can  be  forced  up,  and  confequently 
none  can  flow  out  of  the  tube.  Since  then  the  fap 
flows  -out  at  the  upper  extremity  of  the  fap  veffels 
of  plants,  we  are  abfolutely  certain  that  it  does  not 
afcend  in  them  merely  by  its  capillary  attraction,  but 
that  there  is  fome  other  caufe. 

It  is  impoffible  therefore  to  account  for  the  motion 
of  the  fap  in  plants  by  any  mechanical  or  chemical 
pi  inciples  whatever;  and  he  who  afcribes  it  to  thefe  prin- 
ciples has  not  formed  to  himfelf  any  clear  or  accu- 
rate conception  of  the  fubject.     We  know  indeed  that 
heat  is  an  agent ;  for  Dr  Walker  found  that  the  afcent 
of  the  fap  is  much  promoted  by  heat,  and  that  after  it 
had  begun  to  flow  from  feveral  incifions,  cold  made  it 
give  ever  flowing  from  the  higher  orifices  while  it  con- 
tinued   to    flow  at  the  lower.*       But  this  cannot  be 
owing  to  the  dilating  power  of  heat ;  for  unlefs  the  fap 
veffels  of  plants  were  furnilhed  with  valves  (and  they 
have  no  valves),  dilatation  would  rather  retard  than 
promote  the  afcent  of  the  fap.     Confequently  the  effect 
of  heat  can  give  us  no  affiftance  in  explaining  the  afcent 
!-8        of  the  fap  upon  mechanical  and  chemical  principles. 
The  veffels      We  muft  therefore  afcribe  it  to  fome  other  caufe  : 
muft  con-    the  veffels  themfelves  muft  certainly  act.     Many  philo- 
traci,  fophers  have,  feen  the  neceffity  of  this,  and  have  accord- 

ingly afenbed  the  afcent  of  the  fap  to  irritability.  But 
the  firft  perfon  who  gave  a  precife  view  of  the  manner 
in  which  the  veffels  probably  act  was  Sauffure.  He 
fuppofes  that  the  fap  enters  the  open  mouths  of  the 
veffels,  at  the  extremity  of  the  roots  ;  that  thefe  mouths 
then  contract,  and  by  that  contraction  propel  the  fap 
upwards ;  that  this  contraction  gradually  follows  the 
fap,  pufhing  it  up  from  the  extremity  of  the  root  to  the 
fummit  of  the  plant.  In  the  mean  time  the  mouths 
are  receiving  new  fap,  which  in  the  fame  manner  is 
f  Encyc.  pufhed  upwards. f  Whether  we  fuppofe  the  contrac- 
Metb.Phyf.  tion  to  take  place  precifely  in  this  manner  or  not,  we 
Vtget.  p.  can  fcarce]y  deny  that  it  mull  take  place;  but  by  what 
means  it  is  impoffible  to  fay.  The  agents  cannot  pre- 
cifely refemble  the  mufcles  of  animals ;  becaufe  the 
whole  tube,  however  cut  or  maimed,  ft  ill  retains  its 
contracting  power,  and  becaufe  the  contraction  is  per- 
formed with  equal  readinefs  in  every  direction.  It  is 
evident,  however,  that  they  muft  be  the  fame  in  kind. 
Perhaps  the  particular  ftructure  of  the  veffels  may  fit 
them  for  their  office.  Does  ring  after  ring  contract  its 
diameter  ?  The  contracting  agents,  whatever  they  are, 
feem  to  be  excited  to  act  by  fome  ftimulus  communi- 
cated to  them  by  the  fap.  This  capacity  of  being  ex- 
cited to  action  is  known  in  phyfiology  by  the  name  of 
irritability  ;  and  there  are  not  wanting  proofs  that  plants 
are  poffeffed  of  it.  It  is  well  known  that  different 
parts  of  plants  move  when  certain  fubftances  act  upon 
them.  Thus  the  flowers  of  many  plants  open  at  fun- 
rife,  and  clofe  again  at  night.  Linnaeus  has  given  us  a 
lift  of  thefe  plants.  Des  Fontaines  has  fhewn  that  the 
ftamina  and  antherre  of  many  plants  exhibit  diftinct  mo- 
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tions/J:     Dr  Smith  has  obferved,  that  the  {lamina  of  Vegcta 
the  barberries  are  thrown  into  motions  when  touched. $      tion. 
Roth  has  afcertained  that  the  leaves   of  the  drofera  ^j^^ 
longifolia  and  rotundifolia  have  the  fame  property.    Mr  Par.  mj 
Coulon,   too,   who  has  adopted  the  opinion  that  the  $  PHI. 
motion  of  the  fap  in  plants  is  produced  by  the  contrac-  ^ranf. 
tion  of  veffels,  has  even  made  a  number  of  experiments    xv"'' 
in  order  to  fhew  this  contraction.      But  the  fact  is,  that 
every  one  has  it  in  his  power  to  make  a  decifive  expe- 
riment.     Simply  cutting  a  plant,  the  euphorbia  peplis 
for  inftance,  in  two  places,  fo  as  to  feparate  a  portion 
of  the  ftem  from  the  reft,  is  a  complete  demonstration 
that  the  veffels   actually  do   contract.       For  whoever 
makes  the  experiment,  will  find  that  the  milky  juice  of 
that  plant  flows  out  at  both  ends  fo  completely,  that  if 
afterwards  we  cut  the  portion  of  the  ftem  in  the  middle, 
no  juice  whatever  appears.     Now  it  is  impoffible  that 
thefe  phenomena  could  take  place  without  a  contrac- 
tion of  the  veffels ;  for  the  veffels  in  that  part  of  the 
ftem  which  has  been  detached  cannot  have  been  more 
than  full ;  and  their  diameter  is  fo  fmall,  that  if  it  were 
to  continue  unaltered,  the  capillary  attraction  would 
be  more  than  fufficient  to  retain  their  contents,  and 
confequently  not  a  drop  could  flow  out.     Since,  there- 
fore, the  whole  liquid  efcapes,  it  muft  be  driven  out 
forcibly,  and  confequently  the  veffels  muft  contract.  jj. 

It  feems  pretty  plain,  too,  that  the  veffels  are  excited  InconC 
to  contract  by  various  ftimuli  ;  the  experiments  of1?enc^ 
Coulon  and  Sauffure  render  this  probable,  and  an  ob- 
fervation  of  Dr  Benjamin  Smith  Barton  makes  it  pretty 
certain.  He  found  that  plants  growing  in  water  vege- 
tated with  much  greater  vigour,  provided  a  little  cam- 
phor was  thrown  into  the  water.*  *  Am. 

18.  Befides  the  fap  which  afcends  upwards  towards  CAw. 
the  leaves,  they  contain  alfo  another  fluid,  known  byxx"1-1 
the  name  of  fuccus  proprius,  or  peculiar  juice.  This  *>  t 
juice  differs  very  confiderably  in  different  plants.  It  juice . 
feems  to  be  the  fap  altered  by  fome  procefs  or  other,  edfra  , 
and  fitted  for  the  various  purpofes  of  vegetation.     That  ^aPl 

it  flows  from  the  leaves  of  the  plant  towards  the  roots, 
appears  from  this  circumftance,  that  when  we  make  an 
incifion  into  a  plant,  into  whatever  pofition  we  put  it,, 
much  more  of  the  fuccus  proprius  flows  from  that  fide 
of  the  wound  which  is  next  the  leaves  and  branches, 
than  from  the  other  fide :  and  this  happens  even 
though  the  leaves  and  branches  be  held  undermoft.f  t  ■&' 

When  a  ligature  is  tied  about  a  plant,  a  fwellincr  appears  ^"" 

1  1    Z.       *  u  i        .1      i-      /  °    rr         Mem 

above,  but  not  below  the  ligature. 

The  veffels  containing  the  peculiar  juice  are  found 
in  all  the  parts  of  the  plant.  Hedwig,  who  has  exa- 
mined the  veffels  of  plants  with  very  great  care,  feems 
to  confider  them  as  of  the  fame  ftructure  with  the  tra- 
cheae. The  peculiar  juice  is  eafily  known  by  its  colour 
and  its  confiftence.  In  fome  plants  it  is  green,  in  fome 
red,  in  many  milky.  It  cannot  be  doubted  that  its 
motion  in  the  veffels  is  performed  in  the  fame  way  as 
that  of  the  fap. 

19.  It  appears,  then,  that  the  fap  afcends  to  the. 
leaves,  that  there  it  undergoes  certain  alterations,  and 
is  converted  into  the  peculiar  juices ;  which,  like  the 
blood  in  animals,  are  afterwards  employed  in  forming 
the  various  fubftances  found  in  plants.  Now  the  changes 
which  the  fap  undergoes  in  the  leaves,  provided  we  can 
trace  them,  muft  throw  a  great  deal  of  light  upon  the 
nature  of  vegetation. 
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No  fooner  has  the  fap  arrived  at  the  leav 
great  part  of  it  is  thrown  ofF  by  evaporation.  The 
quantity  thus  perfpired  bears  a  very  great  proportion  to 
Part*  |the  the  moifture  imbibed.  Mr  Woodward  found  chat  a  fprig 
of  mint  in  77  days  imbibed  2558  grains  of  water,  and 
yet  its  weight  was  only  increafed  15  grains;*  there- 
fore it  muff  have  given  out  2543  grains.  Another 
branch,  which  weighed  127  grains,  increafed  in  weight 
128,  and  it  had  imbibed  14190  grains.  Another 
fprig,  weighing  76  grains,  growing  in  water  mixed 
with  earth,  increafed  in  weight  168  grains,  and  had  im- 
bibed 10731  grains  of  water.  Thefe  experiments  de- 
monftrate  the  great  quantity  of  matter  which  is  con- 
ftantly  leaving  the  plant.  Dr  Hales  found  that  a  cab- 
bage tranfmitted  daily  a  quantity  of  moifture  equal  to 
about  half  its  weight ;  and  that  a  fun-flower,  three  feet 
high,  tranfmitted  in  a  day  lib.  14  oz.  avoirdupois.-}- 
He  fhewed,  that  the  quantity  of  tranfpiration  in  the 
fame  plant  was  proportional  to  the  furface  of  the  leaves, 
and  that  when  the  leaves  were  taken  off,  the  tranfpira- 
tion nearly  ceafed.J  By  tne^e  obfervations,  he  de- 
monftrated  that  the  leaves  are  the  organs  of  tranfpira- 
tion. He  found,  too,  that  the  tranfpiration  was  near- 
ly confined  to  the  day,  very  little  taking  place  during 
the  night  ;§  that  it  was  much  promoted  by  heat, 
and  Hopped  by  rain  and  froft.||  And  Millar,^}  Guet- 
tard,*  and  Senebier,  have  fhown  that  the  tranfpiration 
is  alio  very  much  promoted  by  funfliine. 

The  quantity  of  moifture  imbibed  by  plants  depends 
very  much  upon  what  they  tranfpire :  the  reafon  is 
evident :  when  the  vefTels  are  once  filled  with  fap,  if 
none  be  carried  off,  no  more  can  enter;  and,  of  courfe, 
the  quantity  which  enters  muft  depend  upon  the  quanti- 
ty emitted. 

In  order  to  difcover  the  nature  of  the  tranfpired  mat- 
ter, Hales  placed  plants  in  large  glafs  veffels,  and  by 
that  means  collected  a  quantity  of  it.f  He  found  that 
it  refembled  pure  water  in  every  particular,  excepting 
only  that  it  fometimes  had  the  odour  of  the  plant.  He 
remarked,  too,  as  Guettard  and  du  Hamel  did  after 
him,  that  when  kept  for  fome  time  it  putrefied,  or  at 
leaft  acquired  a  ftinking  fmell.  Senebier  fubjected  a 
quantity  of  this  liquid  to  a  chemical  analyfis. 

He  collected  13030  grains  of  it  from  a  vine  during 
the  months  of  May  and  June.  After  filtration  he  gra- 
dually evaporated  the  whole  to  drynefs.  There  re- 
mained behind  two  grains  of  refiduum.  Thefe  two 
grains  confided  of  nearly  4:  grain  of  carbonat  of  lime, 
T\  grain  of  fulphat  of  lime,  \  grain  of  matter  foluble 
in  water,  and  having  the  appearance  of  gum,  and  \  grain 
of  matter  which  was  foluble  in  alcohol,  and  apparently 
refinous.  He  analyzed  60768  grains  of  the  fame  liquid, 
collected  from  the  vine  during  the  months  of  July  and 
Auguft.  On  evaporation  he  obtained  2\  grains  of  re- 
fiduum, compofed  of  \  grain  of  carbonat  of  lime,  f 
grain  of  fulphat  of  lime,  \  grain  of  mucilage,  and  -§■ 
giain  of  refin.  The  liquid  tranfpired  by  the  after  nova: 
En,  VLeth.  Aiiglia  afforded  precifely  the  fame  ingredients.^; 
'hyj^eget.  Senebier  attempted  to  afcertain  the  proportion  which 
the  liquid  tranfpired  bore  to  the  quantity  of  moifture 
imbibed  by  the  plant.  But  it  is  eafy  to  fee  that  fuch 
experiments  are  liable  to  too  great  uncertainties  to  be 
depended  on.  His  method  was  as  follows  :  He  plun- 
ged the  thick  end  of  the  branch  on  which  he  made  the 


experiment  into  a  bottle  of  water,  while  the  other  end, 
containing  all  its  leaves,  was  thruft  into  a  very  large 
glafs  globe.  The  apparatus  was  then  expofed  to  tiie 
funlhine.  The  quantity  imbibed  was  known  exaflly 
by  the  water  which  difappeared  from  the  bottle,  and 
the  quantity  tranfpired  was  judged  of  by  the  liquid 
which  condenfed  and  trickled  down  the  fides  of  the 
The  following  table  exhibits  the  refult  of 
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In  fome  of  his  experiments  no  liquid  at  all  was  con- 
denfed. Hence  it  is  evident  that  the  quantity  of  mat- 
ter tranfpired  cannot  be  deduced  from  thefe  experi- 
ments. The  mouth  of  the  glafs  globe  does  not  feem 
to  have  been  accurately  clofed  ;  the  air  within  it  com- 
municated with  the  external  air:  confequently  the 
quantity  condenfed  muft  have  depended  entirely  upon 
the  ftate  of  the  external  air,  the  heat,  &c. 

The  firft  great  change,  then,  which  takes  place  upon 
the  fap  after  it  arrives  at  the  leaves,  is  the  evaporation 
of  a  great  part  of  it ;  confequently  what  remains  muft 
be   very  different    in    its  proportions    from    the    fap. 
The  leaves  feem  to  have  particular  organs  adapted  for 
throwing  off  part  of  the  fap  by  tranfpiration.     For  the 
experiments  of  Guettard,*  Duhamel.f  and  Bonnet4  *  Menu 
fhew  that  it  is  performed  chiefly  by  the  upper  furfaces  par.  1749.. 
of  leaves,  and  may  be  nearly  flopped  altogether  by  var-  f  Pbyjique 
nifhing  the  upper  furface.  dei  drbrei, 

The  leaves  of  plants  become  gradually  lefs  and  lefs  l'l?  ' 
fit  for  this   tranfpiration ;    for    Senebier  found,    that  p^i'J 
when  all  other  things  are  equal,  the  tranfpiration  is  1  Mem. 
much  greater  in   May  than  in   September.*      Hence        145 
the  reafon  that  the  leaves  are  renewed  annually.  Their  w^y  the 
organs  become   gradually   unfit  for  performing   their  le*ves  fal1- 
functions,  and  therefore  it  is  neceflary  to  renew  them.  *  'Enc%  Mem 
Thofe  trees  which  retain  their  leaves  during  the  winter,  thod.  Veget.. 
were  found  by  Hales  and  fucceeding  phyfiologifts  to  285. 
tranfpire  lefs  than  others.     It  is  now  well  known  that 
thefe  trees  alfo  renew  their  leaves. 

20.  Leaves  have  alfo  the  property  of  abforbing  car- 
bonic acid  gas  from  the  atmofphere.  , 

We  are  indebted  for  this  very  Angular  difcovery  to  Leaves  ab-. 
the   experiments   of  Dr  Prieftley,  though    he  himfelf  fbrb  carbo- 
did  not  difcover  the  truth,  and  though  he  even  refufed  nicacidgas. 
to  acknowledge  it  when  it  was  pointed  out  by  others.   It 
has  been  long  known,  that  when  a  candle  has  been  al- 
lowed to  burn  out  in  any  quantity  of  air,  no  candle 
can  afterwards  be  made  to   burn  in  it.     In  the  year 
1 77 1  Dr  Prieftley  made  a  fprig  of  mint  vegetate  for  ten 
days  in  contact  with  a  quantity  of  fuch  air  ;  after  which 
he  found  that  a  candle  would  burn  in  it  perfectly  well. ST  m  o     *. 
ihis  experiment  he  repeated  frequently,  and  found  that  ijj.  2rIo 
it  was  always  attended  with  the  fame  refult.     Accord- 
ing to  the  opinion  at  that  time  univerfally  received,  that 
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the  burning  of  candles  rendered  air  impure  by  commu- 
nicating phlogifton  to  it,  he  concluded  from  it,  that 
plants,  while  they  vegetate,  abforb  phlogifton. 

Carbonic  acid  gas  was  at  that  time  fuppofed  to  con- 
tain phlogifton.  It  was  natural,  therefore,  to  fuppofe 
that  it  would  afford  nourishment  to  plants,  fmce  they 
had  the  property  of  abf Jibing  phlogifton  from  the  at- 
mofphere.  Dr  Percival  had  published  a  fet  of  expe- 
riments ;  by  which  he  endeavoured  to  (hew  that  this 
was  actually  the  cafe. 

Thefe  experiments  induced  Dr  Prieftley,  in  1776, 
to  confider  the  fubjecr.  with  more  attention.  But  as,  in 
all  the  experiments  which  be  made,  the  plants  confined 
in  carbonic  acid  gas  very  foon  died,  he  concluded, 
that  carbonic  acid  gas  was  not  a  food,  but  a  poifon  to 
plants.*  Mr  Henry  of  Manchester  was  led,  in  1784, 
probably  by  the  contrariety  of  thefe  refults,  to  examine 
the  Subject.  His  experiments,  which  were  publilhed 
in  the  Manchefter  Transactions, f  perfectly  coincided 
with  thofe  of  Dr  Percival.  For  he  found,  that  carbo- 
nic acid  gas,  fo  far  from  killing  plants,  conftantly  pro- 
moted their  growth  and  vigour.  Meanwhde  Mr  Sene- 
bier  was  occupied  at  Geneva  with  the  fame  Subject ; 
and  he  publilhed  the  refult  of  his  refearches  in  his  Me- 
moir es  Pbyjico-cbymique  about  the  year  1780.  His  ex- 
periments (hewed,  in  the  cleared:  manner,  that  carbonic 
acid  gas  is  ufed  by  plants  as  food.  The  fame  thing 
was  Supported  by  Ingenhoufz  in  his  fecond  volume. 
The  experiments  of  Sauffure  the  Son,  publilhed  in 
1797,  have  at  laft  put  the  fubject  beyond  the  reach  of 
difpute.  From  a  careful  comparifon  of  the  experiments 
of  thefe  philofophers,  it  will  not  be  difficult  for  us  to 
difcover  the  various  phenomena,  and  to  reconcile  all  the 
feeming  contradictions  which  occur  in  them.  The  facts 
are  as  follows : 

Mr  Sauffure  has  Shewn,  that  plants  will  not  vegetate 
when  totally  deprived  of  carbonic  acid  gas.  They  ve- 
getate indeed  well  enough  in  air  which  has  been  pre- 
vicufly  deprived  of  carbonic  acid  gas ;  but  when  a 
quantity  of  lime  was  put  into  the  glafs  veffel  which  con- 
tained them,  they  no  longer  continued  to  grow,  and 
the  leaves  in  a  few  days  fell  off.  J  The  air,  when  exa- 
mined, was  found  to  contain  no  carbonic  acid  gas.  The 
reafon  of  this  phenomenon  is,  that  plants  (as  we  (hall  fee 
afterwards)  have  the  power  of  forming  and  giving  out 
carbonic  acid  in  certain  circumftances ;  and  this  quan- 
tity is  fufficient  to  continue  their  vegetation  for  a  cer- 
tain time.  But  if  this  new  formed  gas  be  alfo  with- 
drawn, by  quicklime,  for  inStance,  which  abforbs  it  the 
inftant  it  appears,  the  leaves  droop,  and  reiufe  to  per- 
form their  functions.  Carbonic  acid  gas,  then,  applied 
to  the  leaves  of  plants,  is  effeniial  to  vegetation. 

Dr  Prieftley,  to  whom  we  are  indebted  for  many  of 
the  molt  important  facts  relative  to  vegetation,  obferv- 
ed,  in  the  year  1778,  that  plants,  in  certain  circum- 
ftances, emitted  oxygen  gas;||  and  Ingenhoufz  very 
foon  after  difcovered  that  this  gas  is  emitted  by  the 
leaves  of  plant?,  and  only  when  they  are  expofed  to  the 
bright  light  of  day.  His  method  was  to  plunge  the 
leaves  of  different  plants  into  veffels  full  of  water,  and 
then  expole  them  to  the  fun,  as  Bonnet,  who  had  ob- 
ferved  the  fame  phenomenon,  though  he  had  given  a 
wrong  explanation  of  it,  had  done  before  him.  Bub- 
bles of  oxygen  gas  very  foon  detached  themfelves  from 
the  leaves,  and  were  collected  in  an  inverted  glafs  vef- 
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fel.*     He  obferved,  too,  that  it  was  not  a  matter  of   Vee-e 
indifference  what  kind  of  water  was  ufed.     If  the  wa-      lion.*" 
ter,  for  inftance,  had  been  previoufly  boiled,  little  or  ^*r^^' 
no  oxygen  gas  eicaped  from  the  leaves ;  river  water  af-  „  ^'"^"fi  * 
forded  but  little  gas ;    but  pump  water  was   the  moft  L  r /^ 

productive  of  all.f  .  TL.\  I' 

o        L  •  1       1        •  r    1  .  t  Ibid,  jjv-  ; 

benebrer  proved,  that  if  the  water  De  previoufly  de- 
prived of  all  its  air  by  boiling,  the  leaves  do  not  emit  a 
particle  of  air  ;  that  thofe  kinds  of  water  which  yield 
mort  air,  contain  in  them  the  greateft  quantity  of  car- 
bonic  acid  gas ;  that  leaves  do  not  yield  any  oxygen 
when  plunged  in  water  totally  deftitute  of  carbonic  acid 
gas ;  that  drey  emit  it  abundantly  when  the  water,  ren- 
dered unproductive  by  boiling,  is  impregnated  with  car- 
bonic acid  gas ;  that  the  quantity  of  oxygen  emitted, 
and  even  its  purity,  is  proportional  to  the  quantity  of 
carbonic  acid  gas  which  the  water  contains  ;  that  water 
impregnated  with  carbonic  acid  gas  gradually  lofes  the 
property  of  affording  oxygen  gas  with  leaves  ;  and  that 
whenever  this  happens,  all  the  carbonic  acid  gas  has  dif- 
appeared  ;  and  on  adding  more  carbonic  acid  gas  the 
property  is  renewed.^  Thefe  experiments  prove,  in  a  \Enc.M, 
moft  Satisfactory  manner,  that  the  oxygen  gas  which  tbod-Pty 
the  leaves  of  plants  emit  depends  upon  the  prefence  of  VeZ*-  & 
carbonic  acid  gas  ;  that  the  leaves  abforb  carbonic  acid 
gas,  decompofe  it,  give  out  the  oxygen,  and  retain  the 
carbon. 

We  now  fee  why  plants  will  not  vegetate   without  Butdurir 
carbonic  acid  gas.     They  abforb  it  and  decompofe  it;  the  day  0 
but  this  procefs  goes  on  only  when  the  plants  are  ex-  *?•  • 
pofed  to  the  light  of  day.     Therefore    we  may  con- 
clude, that  the  abforption  and  decomposition  of  carbo- 
nic acid  gas  is  confined  to  the  day,  and  that  light  is  an 
effential  agent  in  the  decomposition.    Probably  it  is  by 
its  agency,  or  by  its  entering  into  combination  with  the 
oxygen,  that  this  fubftance  is  enabled  to  aSfume  the  ga- 
feous  form,  and  to  feparate  from  the  carbon. 

If  we  reafon  from  analogy,  we  (hall  conclude,  that 
during  this  procefs  a  quantity  of  caloric  is  neceffary  ; 
and  that  therefore  no  increafe  of  temperature  takes 
place,  but  rather  the  contrary.  This  may  be  one  rea- 
fon why  the  operation  takes  place  only  during  the 
day. 

It  is  extremely  probable  that  plants  by  this  procefs  in this 
acquire  the  greateft  part  of  the  carbonaceous  matter  plants 
which  they  contain  ;  for  if  we  compare  the  quantity  of  ac<(u'r 
carbon  contained   in  plants  vegetating    in    the   dark,  ™ 
where   this  procefs   cannot  go  on,  with  the  quantity 
which  thofe  plants  contain  which  vegetate  in  the  ufual 
manner,  we  lhall  perceive  a  very  conspicuous  difference. 
Chaptal  found  that  a  byffus,  which  was  vegetating  in 
the  dark,  contained  only  T*p  of  its  weight  of  carbona- 
ceous matter ;  but  the  fame  plant,  after  being  made  to 
vegetate  in  the  light  for  30  days,  contained  ^th  °f  lts 
weight  of  carbonaceous  matter.*     Haffenfratz  afcer-  *  M 
tained,  that  plants  growing  in  the  dark  contain  much  Far. 
more  water,  and  much  lefs  carbon  and  hydrogen,  than 
plants  growing  in  the  light.     Senebier  analyfed   both 
with   the  fame  refult.      Plants  growing  in  the  dark 
yielded  lefs  hydrogen  gas  and  oil :  their  reSinous  matter 
was  to  that  of  plants  growing  in  the  light  as  2  to  5,5, 
and  their  moifture  as  13  to  6;  they  contain  even  one- 
half  lefs  of  fixed  matters. 

It  is  evident,  however,  that  this  abforption  and  de- 
composition of  carbonic  acid  gas  does  not  depend  upon 
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the  light  alone.     The  nature  of  the  fap  has  alfo  its  in-    by  no  means  all  the  alterations  produced  upon  the  fap    Vegeta- 
fluence  ;  for  HafTenfratz  found,  that  the  quantity   of    in  the  leaves.  v^^/ 

*  carbon  did  not  increafe  when  plants  vegetated  in  pure         21 .  Plants  will  not  vegetate  unlefs  atmofpheric  air  or       lsl 
water      Here  the  fap  feems  to  have  wanted  that  part    oxygen  gas  have  accefs  to  their  leaves.     This  was  ren-  Leaves  ab- 
which  combines  with  and   retains    the    carbon ;  and    dered  probable  by  thofe  philofophers  who,  about  the  forb  oxy- 
which  therefore  is  by  far  the  moft  important  part  of    end  of  the  17th  century,   turned  their  attention  parti-  6en» 
the  food  of  plants.     Upon  the  difcovery  and  mode  of    cularly  towards  the  phyfical  properties  of  the  air  :  But 
applying  this  fubftance,  whatever  it  is,  the  improve-    Mr  Ingenhoufz   was   perhaps  the  firft  of  the  modern 
rnents  in  agriculture  muft  in  a  great  meafure  depend.      chemifts  who   put  it  beyond  doubt.     He  found  that 
If  we  confider  the  difference  in  the  proportion  of    carbonic  acid  gas,  azot,  and  hydrogen  gas,  deftroyed 
carbonaceous  matter  in  plants  vegetating  in  the  dark    plants  altogether,  unlefs  they   were  mixed  with  atmo- 
and  in  the  ufual  manner,  we  can  fcarcely  avoid  conclu-    fpheric  air  or  oxygen  gas.     He  found  alfo,  that  plants 
ding  that  the  quantity  of  carbonic  acid  gas  abforbed  by    grew  very  well  in  oxygen  gas  and  in  atmofpheric  air.*  « Ingenhoufz 
plants  is  confiderable.  To  form  an  eftimate  of  it,  would    Thefe  experiments  are  fufficient  to  fhew,  that  oxygen  »•  Paffim- 
require  a  fet  of  experiments  performed  in  a  very  diffe-    gas  is  necefTary  to  vegetation.     The  leaves   of  plants 
rent  manner  from  any  hitherto  made.     The  ftems  and    feem  to  abforb  it ;  and  moft  probably  this  abforption 
branches   of  plants  vegetating  in  a  rich  foil  fhould  be    takes  place  only  in  the  night.    We  know,  at  leaft,  that 
confined  within  a  large  glafs  globe,  the  infide  of  which    in  germination,  light  is  injurious  to  the  abforption  of 
ought  to  have  no  communication  with  the  external  air.    oxygen  gas  ;  and  therefore  it  is  probable  that  this  is  the 
A   very  fmall  ftream   of  carbonic  acid  gas  ihould   be    cafe  alfo  in  vegetation.  x$% 

made  occafionajly  to  flow  into  this  globe,  fo  as  to  fup-  22.  The  leaves  of  plants  not  only  abforb  carbonic  And  water, 
ply  the  quantity  that  may  appear  necefTary  ;  and  there  acid  gas  and  oxygen  gas,  but  water  alfo.  This  had 
fhould  be  a  contrivance  to  carry  off  and  examine  the  air  been  fufpedted  in  all  ages :  the  great  effect  which  dew, 
within  the  globe  when  it  increafes  beyond  a  certain  flight  fhowers,  and  even  wetting  the  leaves  of  plants, 
quantity.  Experiments  condudedin  this  manner  would  have  in  recruiting  their  ftrength,  and  making  them  ve- 
probably  throw  a  great  deal  of  light  upon  this  part  of  getate  with  vigour,  are  fo  many  proofs  that  the  leaves 
vegetation,  and  enable  us  to  calculate  the  quantity  of  imbibe  moifture  from  the  atmofphere.  Hales  rendered 
carbonic  acid  decompofed,  and  the  quantity  of  oxygen  this  ftill  more  probable,  by  obferving,  that  plants  in- 
emitted  by  plants ;  to  compare  thefe  with  the  wafte  of  creafe  confiderably  in  weight  when  the  atmofphere  is  , 
oxygen  by  the  refpiration  of  animals  and  combuftion,  moift ;  and  Mr  Bonnet  put  the  matter  beyond  doubt 
and  to  fee  whether  or  not  they  balance  each  other.  in  his  Refearches  concerning  the   Ufe  of  the  Leaves.     He 

Senebier  has  afcertained,  that  the  decompofition  of  (hewed,  that  leaves  continue  to  live  for  weeks  when  one 
the  carbonic  acid  takes  place  in  the  parenchyma.  He  of  their  furfaces  is  applied  to  water  ;  and  that  they  not 
found,  that  the  epidermis  of  a  leaf  would,  when  fepara-  only  vegetate  themfelves,  but  even  imbibe  enough  of 
"ioy  ted  g'ive  out  no  air,  neither  would  the  nerves  in  the  water  to  fupport  the  vegetation  of  a  whole  branch,  and 
P*n~  fame  circumftances  ;  but  upon  trying  the  parenchyma,  the  leaves  belonging  to  it.  He  difcovered  alfo,  that 
thus  feparated  from  its  epidermis  and  part  of  its  nerves,  the  two  furfaces  of  leaves  differ  very  confiderably  in 
it  continued  to  give  out  oxygen  as  before.f  He  re-  their  power  of  imbibing  moifture  ;  that  in  trees  and 
marked  alfo  that  every  thing  elfe  being  equal,  the  fhrubs,  the  under  furface  polTefles  almoft  the  whole  of 
quantity  of  oxygen  emitted,  and  confequently  of  car-  the  property,  while  the  contrary  holds  in  many  of  the 
bonic  acid  decompofed,  is  proportional  to  the  thicknefs  other  plants;  the  kidney  bean  for  inftance. 
of  the  leaf;  and  this  thicknefs  depends  upon  the  quan-  Thefe  facts  prove,  not  only  that  the  leaves  of  plants 
titv  of  parenchyma.  have  the  power  of  abforbing  moifture,  but  alfo  that  the 

That  the  decompofition  is  performed  by  peculiar  or-  abforption  is  performed  by  very  different  organs  from 
gans,  is  evident  from  an  experiment  of  Ingenhoufz.  thofe  which  emit  moifture  ;  for  thefe  organs  lie  on  dif- 
Leav'es  cut  into  fmall  pieces  continued  to  give  out  oxy-  ferent  fides  of  the  leaf.  If  we  confider  that  it  is  only 
gen  as  before  ;  but  leaves  pounded  in  a  mortar  loft  the  during  the  night  that  the  leaves  of  plants  are  moiflened 
property  entirely.  In  the  firft  ftate,  the  peculiar  ftruc-  with  dew,  we  can  fcarcely  avoid  concluding,  that,  ex- 
ture  remained;  'in  the  other,  it  was  deftroyed.  Certain  cept  in  particular  cafes,  it  is  during  the  night  that 
experiments  of  Ccunt  Rumford,  indeed,  are  totally  in-  plants  imbibe  almoft  all  the  moifture  which  they  do 
compatible  with  this  conclufion  ;  and  they  will  natu-    imbibe.  153  . 

rally  occur  to  the  reader,  as  an  unfurmountable  objec-        23.  During  the  night  the  leaves  of  plants  emit  car-  And  e?nt 
tion.     He  found,  that  dried  leaves,  black  poplar,  fibres    bonic  acid  gas.     This   fact  was   firft  demonftrated    by  ^^ 
of  raw  (ilk,  and  even  glafs,  when  plunged  into  water,    Mr  Ingenhoufz,f  and  it  has  been  fince  confirmed  by 
gave  out  oxygen  gas   by  the  light  of  the  fun.     But    every  philofopher  who  has  attended  to  the  fubjecT:.         t  °n  r,eie' 
when    Senebier  repeated   thefe    experiments,  not  one        Thus  we  have  feen  that  the  leaves  of  plants  perform  J^'J^g. 
of  them   would    fucceed  ;%    and   we   have   attempted     very  different  operations  at  different  times.  During  the  paffim. 
them   with   the  fame  bad  fuccefs.     The   Count  muft    day  they  are  giving  out  moifture,  abforbing  carbonic 
have  been  miffed  by  fomething  which  he  has  not  men-    acid  gas,  and  emitting  oxygen  gas;  during  the  night, 
tioned.  on  tne  contrary,  they  are  abforbing  moiftuie,  giving  out 

Thus  we  have  feen,  that  when  the  fap  arrives  at  the    carbonic  acid  gas,  and  abforbing  oxygen  gas. 

leaves,  great  part   is  thrown  off  by  evaporation,  and        The  emiffion  of  the  carbonic  acid  gas  feems  to  be 

that  the  nature  of  the  remainder  is  confiderably  altered    the  confequence  of  the  decompofition  of  water  ;  either 

by  the  addition  of  a  quantity  of  carbon :  but  thefe  are    of  the  water  which  is  already  contained  in  the  fap,  or 
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Vegeta-    of  that  which  the  leaves  imbibe  during  the  night ;  bat  fpoiled  by  a  lighted  candle,  or  by  animals,  was  render-    v, 

tI0^Ly  which  of  the  two,  it  is  impoffible  to  determine,  nor  is  it  ed  as  good  as  ever  by  plants.     Now  we  know,  that 

of  much  confequence.  We  may  conclude  that  this  is  combuition  and  refpiration  diminifh  the  oxygen  gas,  ^^^N 
the  cafe,  becaufe  it  takes  place  during  the  germination  and  add  carbonic  acid  gas  to  air ;  therefore  vegetation, 
of  the  feed,  where  all  thecircumftances  feem  to  be  per-  which  reftores  the  purity  of  air  altered  by  thefe  pro- 
feclly  analogous.  The  water  is  decompofed,  its  oxy-  ceffes,  muft  increafe  the  oxygen,  and  diminifh  the  car- 
gen  is  combined  with  part  of  the  carbon  which  had  bonic  acid  gas  of  that  air  ;  confequently  the  quantity 
been  abforbed  during  the  day,  and  the  hydrogen  enters  of  carbonic  acid  gas  abforbed  by  plants  during  the  day 
into  new  combinations  in  the  fap.  It  appears,  alfo,  is  greater  than  the  quantity  emitted  by  them  during 
that  this  decoropofition  of  water  depends  in  a  good  the  night,  and  of  courfe  the  carbon  of  the  fap  is  in- 
meafure  upon  the  quantity  of  oxygen  gas  abforbed  ;  for  creafed  in  the  leaves. 

Dr  Ingenhoufz  found,  that  when  plants  are  confined         It  is  true,  that  when  plants  are  made  to  vegetate  for 

in  oxygen  gas,   they  emit  more  carbonic  acid  gas  than  a  number  of  days  in  a  given  quantity  of  air,  its  ingre- 

f  Ingenhoufz  when  they  are  confined  in  common  air.f  dients  are  not  found  to  be  altered.     Thus  Haffenfratz 

lu  To  defcribe   in  what   manner   thefe   decompositions  ascertained,  that  the  air  in  which  young  chefnuts  vege- 

154       take  place,  is  impoffible;  becaufe  we  neither  know  pre-  tated  for  a  number  of  days  together,  was  not  altered  in 

Sap  con-     cifely  the  fubftances  into  which  the  fap  has  been  con-  its  properties,  whether  the  chefnuts  were  vegetating  in 

verted  by    verted  by  the  operations  performed  during  the  day,  nor  water  or   inearth.*     And  Sauffure  the  Younger  pro-  *  Am,  A 

thefe  pro-    ^  rew  fubftarices   formed  by   the  operations  of  the  ved,  that  peafe  growing  for  ten  days  in  water  did  not  Chim,  xii 

the  pecu-°    n'gn!:-     We  only  fee  the  elementary  fubftances  which  alter  the  furrounding  air.f     But  this  is  precifely  what  3*5- 

liar  juice,     are  added  and   iubtracted  ;  which   is   far  from   being  ought  to  be  the  cafe,  and  what  muft  take  place,  pro- t7lW,ni 

Sufficient  to  give  us  precife  notions  concerning  the  che-  vided  the  conclufions   which    we  have  drawn  be  juft.  I^'* 

mical  changes  and  the  affinities  by  which  thele  changes  For  if  plants  only  emit  oxygen  gas,  by  abforbing  and 

are  produced.     We  have  reafon,  however,  to  conclude,  decompofing  carbonic  acid  gas,  it  is  evident,  that  unlefs 

that  during  the  day  the  carbon  of  the  fap  is  increafed,  carbonic  acid  gas  be  prefent,  they  can  emit  no  oxygen 

and  that   during  the  night  the  hydrogen  and   oxygen  gas;  and  whenever  they  have  decompofed  all  the  car- 

are  increafed;  but  the  precife  new  fubftances  formed  bonic  acid  gas  contained  in  a  given  quantity  of  air,  we 

are  unknown  to  us.     Nor  let  any  one  fuppofe  that  the  have  no   longer  any  reafon   to  louk  for  their  emitting 

increafe  of  the  hydrogen,  and  of  the  oxygen  of  the  fap,  any  more  oxygen  gas ;  and  if  the  quantity  of  carbonic 

is  the  fame  thing  as  the  addition  of  a  quantity  of  water,  acid  gas  emitted  during  the  night  be  fmaller  than  that 

Far  from  it.  The  fubftances  into  which  the  fap  is  con-  abforbed  during  the  day,  it  is  evident,  that  during  the 

verted  have  been  enumerated  in  the  laft  chapter  ;  al-  day  the  plant  will  conftantly   decompofe  all  the  acid 

incft  all  of  them  confift   chiefly  of  carbon,   hydrogen,  which  had  been  formed  during  the  night.     By  thefe 

and  oxygen,  and  yet  none  of  them  has  the  fmalleft  re-  procelfes,  the  mutual  changes  of  day  and  night  com- 

femblance  to  water.     In  water,  oxygen  and  hydrogen  penfate    each    other  ;    and    they   are    prevented   from 

are  already  combined  together  in  a  certain  proportion  ;  more  than  compenfating  each  other  by  the  forced  ftate 

and  this  combination  muft  be  broken  before  thefe  ele-  cf  the   plant.     It   is   probable,  that   when   only  part 

mentary   bodies  can  enter  into  thole  triple  compounds  of  a  plant  is  made  to  vegetate  in  this  forced  ftate,  fome 

with  carbon,  of  which   a  great   part  of  the  vegetable  carbonated  fap  (if  we  may  be  allowed  the  expreffion)  is 

products  confift,     We  have  not  the  fmalleft  conception  fupplied  by  the  reft  of  the  plant;  and  that  therefore 

of  the  manner  in  which  thefe  triple  combinations  are  the  quantity  of  carbonic  acid  gas  emitted   during:  the 

formed,  and  as  little  of  the   manner  in  which  the  bo-  night  may  bear  a  nearer  proportion  to  that  emitted  in  1 

dies  which  compefe  vegetable  fubftances  are  combined  a  ftate  of  nature,  than  that  of  the  abforption  of  fixed 

together.  The  combination  may,  for  any  thing  we  know  air  can   poffibly   do.     And   probably,  even  when  the 

to  the  contrary,  be  very  complicated,  though  itconllfts  whole  plant  is  thus  confined,  the  nightly  procefs  roes 

only  of  three  ingredients  ;  and  analogy  leads  us  to  fnp-  on  for  a  certain  time  at  the  expence  of  the  carbon  al- 

pofe,  that  it  actually  is  very  complicated:   for  in  chemi-  ready  in  the  fap;  for  Haffenfratz  found,   that  in  thefe 

ftry  it  may  be  conlidered  as  a  truth,  to  which  at  prefent  cafes  the  quantity  of  carbon  in  the  plant,  after  it  had 

few  or  no  exceptions  are  known,  that  bodies  are  decom-  vegetated  for  feme  time  in  the  dark,  was  lefs  than  it  had 

pofed  with  a  facility  inverfely  as  the  (implicity  of  their  been  when  it  began  to   vegetate.*     This  is  the  rea- 

compolition ;   that  is   to  fay,  that  thole  bodies   which  fon  that  plants  growing  in  the  dark,  when  confined,  ®>'m. 

confift  of  the  feweft  ingredients  are  moft  difficultly  de-  abforb  all  the  oxygen  gas,  and  emit  an  equal  quantity  J^" 

cempoftd,  and  that  thofe  which  are  formed  of  many  in-  of  carbonic  acid  gas  :  and  whenever  this  has  happened, 

gredients  are  decompofed  with  the  greateft  facility.  they  die  ;  becaufe  then  neither  the  daily  nor  nightly 

Neither  let  any  one  fuppofe,  that  the  abforption  of  procefTes  can  go  on. 
carbonic  acid  gas,  during  the  day,  is  balanced  by  the         24.  Certain  changes  are  alfo  produced  on  the  fap  in 
quantity  emitted  during  the  night,   and  that  therefore  the  leaves  by  the  action  of  light  ;  and  thefe  changes 
there   is  no  increafe   of  carbon  :  for   Ingenhoufz  has  feem  to  be  in  fome   meafure  independent,  or  at  leaft 
ihewn,  that  the  quantity  of  oxygen  gas  emitted  during  different  from  the  abforption  and  decomposition  of  ear- 
ths day  is  much  greater  than  the  carbonic  acid  gas  e-  bonic  acid  gas,  in  which  light,  as  we  have  feen,  aft 5  an 
mitted  during  the  night;  and  that  in  favourable  circum-  important  part.  t 
fiances,  the  quantity  of  oxygen  gas  in  the  air  furround-        The  green  colour  of  plants  is  owing  entirely  to  their  Greei 
ing  plants  is   very   much  increafed,  and  the   carbonic  vegetating  in  the  light ;   for  when  they  vegetate  in  the  lour  < 
acid  gas  diminifhed  ;  fo  much  fo,  that  both  Dr  Prieft-  dark  they  are  white ;  and  when  expofed  to  the  light,  Plal,t: 
le.y  and  Br.  Ingenhoufz  found,  that  air  which  had  been  they  acquire  a  green  colour  in  a*,  very  fhort  time,  in  j^"c 
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whatsoever  fituation  they  are  placed,  even  though  plun- 
ged in  water,  provided  always  that  oxygen  be  prefent; 
for  Mr  Gough  has  fhewn,  that  light  without  oxygen 
has  not  the  power  of  producing  the  green  colour.* 
In  what  manner  this  change  is  operated,  cannot,  in  the 
prefent  limited  date  of  our  knowledge,  be  afcertained. 
We  know  too  little  about  the  properties  of  light  to  be 
able  even  to  conjecture  with  any  plaufibility.  We  know 
indeed,  that  part  of  the  light  is  abforbed  by  green 
plants;  but  this  will  net  account  for  the  phenomenon. 
When  dilated,  it  amounts  to  no  more  than  this,  that 
plants  which  have  grown  in  the  dark  reflect  all  the  rays 
of  light ;  while  thofe  which  vegetate  in  the  light  re- 
fled  the  green  and  abforb  the  others.  The  very  men- 
tion of  this  phenomenon  is  enough  to  (hew  us,  that  we 
have  not  advanced  far  enough  to  be  able  to  explain^it. 

Etiolated  (e)  plants  want  ibmething,  or  pofiefs  fome- 
thing  peculiar  ;  and  it  is  on  this  fomething  that  the  phe- 
nomenon depends.  But  what  is  this  fomething  ?  The 
fudden  appearance  of  the  green  colour  is  rather  againft 
the  fuppofition,  that  it  is  owing  to  any  fpecific  change 
in  the  qualities  of  the  fap. 

Senebier  has  obferved,  that  when  plants  are  made  to 
vegetate  in  the  dark,  their  etiolation  is  much  diminifhed 
by  mixing  a  little  hydrogen  gas  with  the  air  that  fur- 
rounds  them.*  Ingenhoufz  had  already  remarked, 
that  when  a  little  hydrogen  gas  is  added  to  the  air  in 
which  plants  vegetate,  even  in  the  light,  it  renders  their 
verdure  deeper  :f  and  he  feems  to  think  alfo,  that  he 
has  proved  by  experiments,  that  plants  abforb  hydrogen 
gas  in  thefe  circumftances.J  Mr  Humbolt  has  obferved, 
that  the  poa  anua  and  compreffa,  plantago  lanceolata, 
trifolium  arvenfe,  cheiranthus  cheiri,  lichen  verticillatus, 
and  feveral  other  plants  which  grow  in  the  galleries  of 
mines,  retain  their  green  colour  even  in  the  dark,  and 
that  in  thefe  cafes  the  air  around  them  contains  a  quan- 
tity of  hydrogen  gas.  Thefe  facts  are  fufficient  to 
fhew  that  there  is  fome  connection  between  the  green 
colour  of  plants  and  the  action  of  hydrogen  gas  on 
them ;  but  what  that  connection  is,  it  is  impolfible  at 
prefent  to  fay. 

25.  By  thefe  different  changes  which  go  on  in  the 
leaves,  the  nature  of  the  fap  is  altogether  changed.  It 
is  now  converted  into  what  is  called  the  peculiar  juice, 
and  is  fit  for  being  affimilated  to  the  different  parts  of 
the  plant,  and  for  being  employed  in  the  formation  of 
thofe  fecretions  which  are  neceffary  for  the  purpofes  of 
the  vegetable  economy.  . 

The  leaves,  therefore,  may  be  confidered  as  the  di- 
gesting organs  of  plants,  and  as  equivalent  in  fome  mea- 
fure  to  the  ftomach  and  lungs  of  animals.  The  leaves 
confequently  are  not  mere  ornaments ;  they  are  the  moft 
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important  parts  of  the  plant.  Accordingly  we  find, 
that  whenever  we  ftrip  a  plant  of  its  leaves,  we  (trip  it 
entirely  of  its  vegetating  powers  till  new  leaves  are 
formed.  It  is  well  known,  that  when  the  leaves  of 
plants  are  deftroyed  by  infects,  they  vegetate  no  longer, 
and  that  their  fruit  never  makes  any  farther  progrefs  in 
ripening,  but  decays  and  dries  up.  Even  in  germina- 
tion no  progrefs  is  made  in  the  growth  of  the  ftem  till 
the  feed  leaves  appear.  As  much  food  indeed  is  laid  up 
in  the  cotyledons  as  advances  the  plant  to  a  certain 
Mate,  the  root  is  prepared,  and  made  ready  to  perform 
its  functions  ;  but  the  fap  which  it  imbibes  muft  be 
fii  ft  carried  to  the  feed  leaves,  and  digefted  there,  be- 
fore it  be  proper  for  forming  the  plumula  into  a  ftem. 
Accordingly  if  the  feed  leaves  are  cut  off,  the  plant  re- 
fufes  to  vegetate.  157 

It  will  be  very  natural  to  afk,  If  this  be  true,  how  How  tlia7 
come  the  leaves  themfelves  to  be  produced  ?  Even  if  no  a"  Pro^*" 
anfwer  could  be  given  to  this  queftion,  it  could  not  over-  cc  ' 
turn  a  fingle  fait  which  has  been  formerly  mentioned, 
nor  affect  a  fingle  concluiion  as  far  as  it  has  been  fair- 
ly deduced  from  thefe  facts.  We  know  that  the  leaves 
exift  long  before  they  appear  ;  they  have  been  traced 
even  five  years  back.  They  are  completely  formed  in 
the  bud,  and  fairly  rolled  up  for  evolution,  many  months 
before  that  fpring  in  which  they  expand.  We  know, 
too,  that  if  we  take  a  bud,  and  plant  it  properly,  it 
vegetates,  forms  to  itfelf  a  root,  and  becomes  a  com- 
plete plant.  It  will  not  be  faid,  furely,  that  in  this  cafe 
the  bud  imbibes  nourifhment  from  the  earth  ;  for  it 
has  to  form  a  root  before  it  can  obtain  nourifhment  in 
that  manner  ;  and  this  root  cannot  be  formed  without 
nourifhment.  Is  not  this  a  demonftration  that  the  bud 
contains,  already  laid  up  in  itfelf,  a  fufficient  quantity 
of  nourifhment,  not  only  to  develope  its  own  organs, 
but  alfo  to  form  new  ones.  This  we  confider  as  a  fuffi- 
cient anfwer  to  the  objection.  During  the  fummer,  the 
plant  lays  up  a  fufficient  quantity  of  nourifhment  in  each 
bud,  and  this  nourifhment  is  afterwards  employed  in  de- 
veloping the  leaves.  This  is  the  reafon  that  the  leaves 
make  their  appearance,  and  that  they  grow  during  the 
winter,  when  the  plant  is  deprived  of  its  organs  of  di« 
geftion. 

Hence  we  fee  why  the  branch  of  a  vine,  if  it  be  in- 
troduced into  a  hothoufe  during  the  winter,  puts  forth 
leaves  and  vegetates  with  vigour,  while  every  other  part 
of  the  plant  gives  no  figns  of  life.  Hence  alfo  the  rea- 
fon that  the  inoculation  of  plants  fucceeds  (f). 

If  a  tree  be  deprived  of  its  leaves,  new  leaves  make 
their  appearance,  becaufe  they  are  already  prepared  for 
that  purpofe  :  but  what  would  be  the  confequence  if  a 
tree  were  deprived  of  its  leaves  and  of  all  its  buds  for 

F  f  2  five 


(e)  Plants  of  a  white  colour,  from  vegetating  in  the  dark,  are  called  etiolated,  from  a  French  word  which 
fignifies  zjlar,  as  if  they  grew  by Jlar  light, 

(f)  Hence  alfo  the  caufe  of  another  well  known  phenomenon.  The  fap  flows  out  of  trees  very  readily  in  fpring 
before  the  leaves  appear,  but  after  that  the  bleeding  ceafes  altogether.  It  is  evident  that  there  can  be  fcarcely  any 
circulation  of  fap  before  the  leaves  appear ;  for  as  there  is  no  outlet,  when  the  veffels  are  once  full,  they  can  ad- 
mit no  more.  It  appears,  however,  from  the  bleeding,  that  the  roots  are  capable  of  imbibing,  and  the  veffels 
of  circulating,  the  fap  with  vigour.  Accordingly,  whenever  there  is  an  outlet,  they  perform  their  functions  as 
ufual,  and  the  tree  bleeds ;  that  is,  they  fend  up  a  quantity  of  fap  to  be  digefted  as  ufual :  but  as  there  are  no 
digefting  organs,  it  flows  out,  and  the  tree  receives  no  injury,  becaufe  the  fap  that  flows  out  would  not  have  been 
imbibed  at  all,  had  it  not  been  for  the  artificial  opening.  But  when  the  digeftive  organs  appear,  the  tree  wiU 
not  bleed ;  becaufe  thefe  organs  require  all  the  fap,  and  it  is  conftantly  flowing  to  them. 
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five  years  back  ?  That  plants  do  not  vegetate  without         The  peculiar  juices  of  plants,  then,  contain  more  car-    Vegeta- 

leaves,  is  evident  from  an  experiment  of  Duhamel.  He  bon,  hydrogen,  and  oxygen,  and  lefs  water,  and  pro-      *"». 

ftript  the  bark  off  a  tree  in  ringlets,  fo  as  to  leave  five  bably  lime  alfo,  than  the  fap.     They  are  conveyed  to    "^Tcq* 

or  fix  rings  of  it  at  forne  diftance  from  each  other,  with  every  part  of  the  plant ;  and  all  the  fubftances  which  Its  ufes. 

no  bark  in  the  intervals.     Some  of  thefe  rings  had  buds  we  find  in  plants,  and  even  the  organs  themfelves,  by 

and  leaves  ;  thefe  increafed  confiderably  in  fize;  but  one  which  they  perform  their  functions,  are   formed  from 

rinf  which  had  none  of  thefe  remained  for  years  unal-  them.     But  the. thicket!  veil  covers  the  whole  of  thefe 

tered.  proceffes  ;  and  fo  far  have  philofophers  hitherto  been 

26.  The  peculiar  juice  thus  formed  in  the  leaves  is  from  removing  this  veil,  that  they  have  not  even  been 

carried  by  veffeh  intended  for  that  ufe  to  all  the  parts,  able  to  approach  it.     All  thefe  operations,  indeed,  are 

of  the  plant,  in  order  to  be  employed  for  the  purpofes  evidently  chemical  decompositions  and  combinations; 

of  vegetation  ; — to    increafe  the   wood,  the  bark,  the  but  we  neither  know  what  thefe  decompofitions  and 

roots;  to  prepare  the  feeds,  lay  up  nourifhment  for  the  combinations  are,  nor   the  inftruments  in  which   they 

buds,  and  to  repair  the  decayed  parts  of  the  fyftem,  or  take  place,  nor  the  agents  by  which  they  are  reg'ula- 
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If  we  had  any  method  of  obtaining  this  peculiar  juice         27.  Such,  as  far  as   we  are  acquainted   with   them,  Plants 

in  a  ftate  of  purity,  the  analyfis  of  it  would  throw  a  are  the  changes  produced  by  vegetation.     But  plants  «y  and 

great  deal  of  light  upon  vegetation  ;  but  this  is  fcarce  do  not  continue  to  vegetate  for  ever  ;  fooner  or  later  die* 

pofiible,  as  we  cannot  extract  it  without  dividing  at  the  they  decay,  and  wither,  and  ror,  and  are  totally  decom- 

fame  time  the  veffels  which  contain  the  fap.     In  many  pofed.     This  change  indeed  does  not  happen   to   all 

cafes    however,  the  peculiar  juice  may  be  known  by  its  plants  at  the  end  of  the  fame  time.      Some  live  only  for 

colour  •  and  then  its  analyfis  may  be  performed  with  an  a  fingle  feafon,  or  even  for  a  fhorter  period  ;  others  live 

approach  towards  accuracy.    The  experiments  made  on  two  feafons,  others  three,  others  a  hundred  or  more  ; 

fuch  juices  have  proved,  as  might  have  been  expected,  and  there  are  fome  plants  which  continue  to  vegetate 

that  they  differ  very  confiderably  from  each  other,  and  for  a  thoufand  years.     But  fooner  or  later  they  all  ceafe 

that  every  plant  has  a  juice  peculiar  to  itfelf.     Hence  to  live  ;  and  then  thofe  very  chemical  and  mechanical 

it  follows,  that  the  proceffes  which  go  on  in  the  leaves  powers  which  had  promoted  vegetation  combine  to  de- 

of  plants  muft   differ  at  lead  in  degree,  and  that  we  ftroy  the  remains  of  the  plant.     Now,  What  is   the 

have  no  right  to  transfer  the  conclufions  deduced  from  caufe  of  this  change  ?  Why  do  plants  die  ? 
experiments  on  one  fpecies  of  plants  to  thofe  of  another         This  queftion   can  only  be  anfwered  by  examining 

fpecies.     It  is  even  probable,  that  the  proceffes  in  diffe-  with  fome  care  what  it  is  which  conftitutes  the  life  of 

rent  plants  are  not  the  fame  in  kind  ;  for  it  is  not  rea-  plants  ;  for  it  is  evident,  that  if  we  can  difcover  what 

fonable  to  fuppofe,  that  the  phenomena  of  vegetation  that  is  which  conftitutes  the  life  of  a  plant,  it  cannot 

in  an  a"aiic  or  a  boletus  are  pre^cifely  the  fame  as  thofe  be  difficult  to  difcover  what  conftitutes  its  death, 
which  take  place  in  trees  and  in  larger  vegetables,  on         Now  the  phenomena  of  vegetable  life  are  in  general  Phenome- 

which  alone  experiments  have  hitherto  been  made.  vegetation.     As  long  as  a  plant   continues  to  vegetate,  naofvego 

To  attempt  any  general  account  of  the  ingredients  we  fay   that   it  lives ;  when  it  ceafes  to  vegetate,  we  t£  " 

of  the  peculiar  juice  of  plants,  is  at  prefent  impoffible.  conclude  that  it  is  dead. 

We  may  conclude,  however,  from  the  experiments  of         The  life  of  vegetables,  however,  is  not  fo  intimately 

Chaptal,  that  it  contains  the  vegetable  fibre  of  wood,  connected  with  the  phenomena  of  vegetation  that  they 

either  ready  formed,  or  very  nearly  fo  ;  juft  as  the  blood  cannot   be  feparated.     Many   feeds  may   be  kept   for 

in  animals  contains  a  fubftance  which  bears  a  ftrong  re-  years  without  giving  any  fymptom  of  vegetation  ;  yet 

femblance  to  the  mufcular  fibres.  if  they  vegetate  when  put   into  the  earth,  we  fay  that 

When  oxv-muriatic  acid  was  poured  into  the  pecu-  they  poffefs  life  :  and  if  we  would  fpeak  accurately,  we 

liar  juice  of '  ths  euphorbia,  which  in  all  the  fpecies  of  muft  fay  alfo,  that  they  poffeffed  life  even  before  they 

that  fineular  genus  is  of  a  milky  colour  and  confiftency,  were  put  into   the  earth;  for   it  would   be  abfurd   to 

a  very  copious  white  precipitate  fell  down.     This  pow-  fuppofe  that  the  feed  obtained 'life  merely  by   being  put 

tier   when  wafhed  and  dried,  had  the  appearance  of  fine  into  the  earth.     In  like  manner,  many  plants  decay, 

March    and  was  not  altered  by  keeping.     It  was  neither  and  give  no  fymptoms  of  vegetation  during  winter;  yet 

affected  bv   water  nor   alkalies.     Alcohol,  affifted  by  if  they  vegetate  when  the  mild  temperature  of  fpring 

heat    diffolved  two-thirds  of  it ;  which  were  again  pre-  affects  them,  we  confider  them  as  having  lived  all  win- 

cipitated  by  water,  and  had  all  the  properties  of  refin.  ter.     The  life  of  plants,  then,  and  the  phenomena  of 

The  remaining  third  part  poffeffed  the  properties  of  the  vegetation,  are  not  precifely  the  fame   thing  ;  for  the 

woody  fibre.  Mr  Chaptal  tried  the  fame  experiment  on  one  may  be  feparated  from  the  other,  and  we  can  even 

the  juices  of  a  great  number  of  other   plants,  and  he  fuppofe  the  one  toexift  without  the  other.     Nay,  what 

conftantly   found   that  oxy-muriatic   acid    precipitated  is  more,  we  can,  in  many  cafes,  decide,  without  hefita- 

from  them  woody  fibre.     The  feeds  of  plants  exhibited  tion,  that  a  vegetable  is  not  dead,  even  when  no  vege- 

exactly  the  fame  phenomenon ;  and  a  greater  quantity  tation  appears  ;  and    the  proof  which  we  have  for   its 

of  woody  fibre  was  obtained  from  them  than  from  an  life  is,  that  it  remains  unaltered ;  for  we  know  that  when 

equal  portion  of  the  juices  of  plants.*     Thefe  experi-  a  vegetable  is  dead,  it  foon  changes  its  appearance,  and 

ments  are  fufBcient  to  (hew,  that  the  proper  juices  of  falls  into  decay. 

plants  contain  their  nouriftiment  ready  prepared,  nearly         Thus  it  appears  that  the  life  of  a  vegetable  confifts 

in  the  ftate  in  which  it  exifts  in  the  feed  for  the  ufe  of  in  two  things.     1.  In  remaining  unaltered,  when  cir- 

the  young  embryo.  cumftances  are  unfavourable  to  vegetation ;  2 .  In  ex- 
hibiting 
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a-    hibiting  the   phenomena  of  vegetation  when  circum-    and  which  confequently  is  not  matter.     We  fhall  there-     Vegeta- 

ftances  are  favourable.     When  neither  of  thefe  two    fore,  till  a  better  name  be  chofen,  denominate  it  the  .Ji^l, 
I        things  happens,  we  fay  that  a  vegetable  is  dead.  vegetative  principle  (g) .  ^4 

The  phenomena  of  vegetation  have  been  enumerated        The  nature  of  the  vegetative  principle  can  only  be  de-  Nature  of 
above.     They  confilt  in  the  formation  or  expanfion  of   duced  from  the  phenomena  of  vegetation.     It  evidently  thevege- 
the  organs  of  the  plant,  in  the  taking  in  of  nourifhment,    follows  a  fixed  plan,  and  its  actions  are  directed  to  pro-  tative  Pnn~ 
in  carrying  it  to  the  leaves,  in  digefting  it,  in  distributing    mote  the  good  of  the  plant.     It  has  a  power  over  mat-     " 
it  through  the  plant,  in  augmenting  the  bulk  of  the    ter,  and  is  capable  of  directing  its  attractions  and  repul- 
plant,  in  repairing  decayed  parts,  in  forming  new  or-    fions,  in  fuch  a  manner  as  to  render  them  the  inftru- 
gans  when  they  are  neceffary,  in  producing  feeds  capa-    ments  of  the  formation,  and  improvement,  and  prefer- 
ble  of  being  converted  into  plants  fimilar  to  the  parent,    vation  of  the  plant.     It  is  capable  alfo  of  generating 
The  caufe  of  thefe  phenomena,  whatever  it  may  be,  is    fubftances  endowed  with  powers  fimilar  to  itfelf.     The 
the  caufe  alfo  of  vegetable  life.  plan  according  to  which  it  acts,  difplays  the  moft  con- 

All  the  fubftances  which  have  been  enumerated  in  the  fummate  wifdom  and  forefight,  and  a  knowledge  of  the 
firft  part  of  the  article  Chemistry,  Suppl.  together  with  properties  of  matter  infinitely  beyond  what  man  can 
their  compounds  and  component  parts,  poffefs  certain    boaft.  1(>5 

qualities  in  common ;  in  confequence  of  which,  a  term        Metaphyficians  have  thought  proper  to   divide  all  Whether 
has  been  invented  which  includes  them  all.    This  term  is    fubftances  into  two  clafles,  matter  and  mind.     If  we  fol-  endowed 
matter.     Now  thefe  common  qualities  may  all  ultimate-    low  this  divifion,  the  vegetative  principle,  as  it  is  not  ™]    fco"" 
ly  be  refolved  into  certain  attractions  and  repulfions    material,  muft  undoubtedly  be  ranked  under  mind.     But 
which  thefe  fubftances  exert.     Thefe  qualities  may  be    if  confeioufnefs  and  intelligence  be  confidered  as  effential 
faid,  without  any  impropriety,  to  be  effential  to  matter  ;    to  mind,  which  is  the  caie  according  to  their  definition, 
becaufe  every  body  to  which  we  give  the  name  of  mat-    we  cannot  give  the  vegetative  principle  the  name  of 
ter  poffefTes  them  ;  and  if  any  body  were  to  be  deprived    mind,  becaufe  it  has  not  been  proved  that  it  po'iTefTes 
of  thefe  qualities,  it  could  no  longer  be  included  under    confeioufnefs  and  intelligence.     It  acts  indeed  accord- 
the  denomination  matter.      In  fhort,   the  word  matter    ing  to  a  fixed  plan,  which  difplays  the  higheft  degree 
comprehends  under  it  certain  qualities ;  every  fubftance    of  intelligence  ;  but  this  plan  may  belong,  not  to  the 
which  poffeffes  thefe  qualities  is  called  matter ;  and  no    vegetative  principle  itfelf,  but  to  the  Being  who  form- 
other  fubftance  except  thefe  can  receive  the  name  of   ed  that  principle.     We  can  conceive  it  to  have  been  en- 
l2,       matter  without  altering  the  meaning  of  the  word.  dowed  by  the  Author  of  Nature  with  peculiar  powers,. 

Notedu-  The  attractions  and  repulfions  of  matter  have  been  which  it  muft  always  exert  according  to  certain  fixed 
cibl  :o  the  examined  with  care  ;  and  the  changes  which  they  pro-  laws  ;  and  the  phenomena  of  vegetation  may  be  the  re- 
duce have  been  afcertained  with  confiderable  accuracy,  fult  of  this  mode  of  acting.  This,  as  far  as  we  can  fee, 
They  have  even  been  reduced  to  general  principles  un-  is  not  impoffible.  It  muft  be  fhewn  to  be  impoffible 
der  the  name  of  mechanical  and  chemical  laws .  When-  by  every  perfon  who  wiihes  to  prove  that  plants  poflefs 
ever  any  change  is  obferved,  if  that  change  be  a  cafe  of  confeioufnefs  and  intelligence  ;  for  the  proofs  of  this 
a  mechanical  or  chemical  law,  we  fay  that  the  agent  is  confeioufnefs  can  only  be  deduced  from  the  defign 
matter;  but  if  the  change  cannot  be  reduced  under  thefe  which  the  actions  of  plants  manifeft.  Thofe  philofo- 
laws,  or  if  it  be  incompatible  with  thefe  laws,  we  muft  phers  who  have  afcribed  confeioufnefs  and  intelligence 
fay,  unlefs  we  would  pervert  the  meaning  of  words  alto-  to  plants,  have  founded  their  belief  principally  on  cer- 
gether,  that  the  agent  is  not  matter.  tain  actions  which  plants  perform  on  the  application  of 

Now  it  cannot  be  difputed  that  feveral  of  the  pheno-  ftimuli.  But  thefe  actions  prove  nothing  more  than 
mena  of  life  in  vegetables  are  incompatible  with  the  what  cannot  be  denied,  that  there  exifts  a  vegetative 
laws  of  mechanics  and  chemiftry.  The  motion  of  the  principle,  which  is  not  material,  and  which  has  certain 
fap,  for  inftance,  muft  be  produced  by  the  contraction  properties  in  common  with  the  living  principles  of  ani- 
of  the  veifels;  and  the  contraction  of  veffels,  on  the  ap-  mals  ;  but  whether  or  not  this  vegetative  principle  pof- 
plication  of  ftimuli,  is  incompatible  with  the  laws  of  fefles  confeioufnefs  and  intelligence,  is  a  very  different 
chemiiiry,  becaufe  no  decompofuion  takes  place ;  and  qneftion,  and  muft  be  decided  by  very  different  proofs, 
of  mechanics,  becaufe  a  much  greater  force  is  generat-  We  do  not  fay  that  the  heart  of  an  animal  is  confeious, 
ed  than  the  generating  body  itfelf  poffe (Ted.  The  evo-  becaufe  it  continues  to  beat  on  the  application  of  pro- 
lution  of  the  organs  of  vegetables,  the  reparation  of  de-  per  ftimuli  for  fome  time  after  it  has  been  feparated 
cayed  organ*,  the  formation  of  new  ones  to  fupply  the    from  the  reft  of  the  body.  x^ 

place  of  the  old,  the  production  of  feeds  capable  of  The  death  of  plants,  if  we  can  judge  from  the  phe-  Death  of 
producing  new  plants,  the  conftant  fimilarity  of  indivi-  nomena,  is  owing,  not  to  the  vegetative  principle  leav-  plants. 
duals  of  the  fame  fpecies  ; — thefe,  and  many  other  well  ing  them,  but  to  the  organs  becoming  at  laft  altoge- 
known  phenomena,  cannot  be  reduced  under  mechani-  ther  unfit  for  performing  their  functions,  and  incapable 
cal  and  chemical  laws.  The  caufe  of  life,  then,  in  of  being  repaired  by  any  of  the  powers  which  that  prin- 
plants,  is  a  fubftance  (for  we  can  form  no  conception  ciple  pofTeffes.  The  changes  which  vegetable  fubftan- 
of  an  agent  which  is  not  a  fubftance)  which  does  not  ces  undergo  after  death  come  now  to  be  examined. 
iTaufe  a<^  accorcurig  t0  tne  ^aws  °f  mechanics  and  chemiftry,   They  fhall  form  the  fubject  of  the  enfuing  chapter. 
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(g)  Phyfiologifts  have  ufually  given  it  the  name  of  living  principle.    We  would  have  adopted  that  name,,  i£ 
it  had  not  been  too  general  for  our  purpofe. 


Vegetable     SUBSTANCES. 


167 

Vegetable 
dicompofi- 
tiisns, 


168 

Called  fer 

MENTA- 
TION. 

*  Stall, 
1  .Fundament. 
Chem.  i. 
I24. 


169 

Divifion 
of  them. 


170 
Difcovery 
•f  bread. 


Chap.  III.     Op  the  Decomposition  of 
Vegetable  Substances. 

Not  only  entire  plants  undergo  decompofltion  after 
death,  but  certain  vegetable  fubftances  alio,  whenever 
they  are  mixed  together,  and  placed  in  proper  circum- 
ftances,  mutually  decompofe  each  other,  and  new  com- 
pound fubftances  are  produced.  Thefe  mutual  decom- 
pofitions,  indeed,  are  naturally  to  be  expected:  for  as 
all  vegetable  fubftances  are  compofed  of  feveral  ingre- 
dients, differing  in  the  ftrength  of  their  affinity  for 
each  other,  it  is  to  be  fuppofed  that,  when  two  fuch 
fubftances  are  mixed  together,  the  divellent  affinities 
will,  in  many  cafes,  prove  ftronger  than  the  quielcent ; 
and  therefore  decompofltion,  and  the  formation  of  new 
compounds,  muft  take  place:  juft  as  happens  when 
the  acetite  of  lead  and  fulphat  of  potafs  are  mixed  to- 
gether. 

Thefe  mutual  decompofiticns  of  vegetable  fubftances 
are  by  no  means  fo  eaiily  traced,  or  fo  readily  explain- 
ed, as  the  mutual  decompofitions  of  neutral  faks  ;  part™ 
ly  on  account  of  the  number  of  fubftances,  whofe  affi- 
nities for  each  other  are  brought  into  action,  and  part- 
ly becaufe  we  ate  ignorant  of  the  manner  in  which  the 
ingredients  of  vegetable  fubftances  are  mutually  com- 
bined. 

Chemifts  have  agreed  to  give  thefe  mutual  decompo- 
fitions which  take  place  in  vegetable  fubftances  the  name 
of  fermentation ;  a  word  firft  introduced  into  chemiftry 
by  Van  Helmont  ;*  and  the  new  furjftances  produced 
they  have  called  the  products  of  fermentation.  All  the 
phenomena  of  fermentation  lay  for  many  years  conceal- 
ed in  the  completed  darknefs,  and  no  chemift  was  bold 
enough  to  hazard  even  an  attempt  to  explain  them. 
They  were  employed,  however,  and  without  hefitation 
too,  in  the  explanation  of  other  phenomena;  as  if  giv- 
ing to  one  procefs,  the  name  or  another  of  which  we 
are  equally  ignorant,  could,  in  reality,  add  any  thing 
to  our  knowledge.  The  darknefs  which  enveloped 
thefe  phenomena,  has  lately  begun  to  difperfe  ;  but 
they  are  ftill  furrounded  with  a  very  thick  milt ;  and 
we  muft  be  much  better  acquainted  with  the  compofi- 
tion  of  vegetable  fubftances,  and  the  mutual  affinities 
of  their  ingredients,  than  we  are  at  prefent,  before  we 
can  explain  them  in  a  fatisfactory  manner. 

The  vegetable  fermentations  or  decompofitions  may 
be  arranged  under  five  heads  ;  namely,  that  which  pro- 
duces bread,  that  which  produces  ivine,  that  which  pro- 
duces beer,  that  which  produces  acetous  acid  or  vinegar, 
and  the  putrefacltve  fermentation,  or  that  which  produ- 
ces the  fpontaneous  decompofltion  of  decayed  vege- 
tables. Thefe  fhall  be  the  fubject  of  the  five  following 
feclions.  In  order  to  avoid  long  titles,  we  (hall  give 
to  the  firft  three  lections  the  name  of  the  new  fubftan- 
ces produced  by  the  fermentation. 

Sect.  I.     Of  Bread. 

Simple  as  the  manufacture  of  bread  mav  appear  to 
us  who  have  been  always  accuftomed  to  confider  it  as  a 
common  procefs,  its  difcovery  was  probably  the  work 
of  ages,  and  the  refult  of  the  united  efforts  of  men, 
whole  fagacity,  had  they  lived  in  a  more  fortunate  pe- 


riod of  fociety,  would  have  rendered  them  the  rivals  of 
Ariftotle  or  of  Newton. 

The  method  of  making  bread  fimilar  to  ours  was 
known  in  the  Eaft  at  a  very  early  period ;  but  neither 
the  precife  time  of  the  difcovery,  nor  the  name  of  the 
perfon  who  publifhed  it  to  the  world,  has  been  prefer- 
ved.     We  are  certain  that  the  Jews  were  acquainted 
with  it  in  the  time  of  Mofes :  for  in  Exodus*  we  find  *Chap.xii, 
a  prohibition  to  ufe  leavened  bread  during  the  celebra-v.  ij. 
tion  of  the  paffover.     It  does  not  appear,  however,  to 
have  been  known  to  Abraham ;  for  we  hear  in  his  hi- 
ftory  of  cakes  frequently,  but  nothing  of  leaven.     E- 
gypt,  both  from  the  nature  of  the  foil  and  the  early  pe- 
riod at  which  it  was  civilized,  bids  faireft  for  the  difco- 
very of  making  bread.     It  can  fcarcely  be  doubted, 
that  the  Jews  learned  the  art  from  the  Egyptians.    The 
Greeks  affure  us,  that  they  were  taught  the  art  of  ma- 
king bread  by  the  god  Pan.     We  learn  from  Homer 
that  it  was  known  during  the  Trojan  war.f     The  Ro-f  Iliad,  k. 
mans  were  ignorant  of  the  method  of  making  bread  till  3I& 
the  year  580,  afcer  the  building  of  Rome,  or  200  years 
before  the  commencement  of  the  Chriftian  era.J     Since  t-nw.li!, 
that  period  the  art  has  never  been  unknown  in  the  fouth  caP-  n. 
or  Europe;  but  it  made  its  way  to  the  north  very  flow- 
ly,  and  even  at  prefent  in  many  northern  countries  fer- 
mented bread  is  but  very  feldom  ufed. 

The  only  fubftance  well  adapted  for  making  bread,  Subfhncev 
we  mean  haf  bread,  is  wheat  flour,  which  is  compofed  which 
of  four  ingredients  ;  namely,  gluten,  ftarch,  albumen,  makc 
and  a  fweet  mucous  matter,  which  poffefles  nearly  thebrea<1' 
properties  of  fugar,  and  which  is  probably  a  mixture  of 
iugar  and  mucilage.     It  is  to  the  gluten  that  wheat 
flour  owes  its  fuperiority  to  every  other  as  the  bafis  of 
bread.     Indeed,  there  are  only  two  other  fubftances  at 
prefent  known  of  which  good  loaf  bread  can  be  made  ; 
thefe  are  rye  and  potatoes.     The  rye  loaf  is  by  no  means 
fo  well  railed  as  the  wheat  loaf;  and  potatoes  will  not 
make  bread  at  all  without  particular  management.    Po- 
tatoes, previoufly  boiled  and  reduced  to  a  very  fine  tough 
pafteby  a  rolling  pin,  muft  be  mixed  with  an  equal  weight 
of  potato  ftarch.     This  mixture,   baked  in  the  ufual 
way,  makes  a  very  white,  well  raifed,  pleafant  bread. 
We  are  indebted  for  the  procefs  to   Mr  Permentier. 
Barley-meal  perhaps  might  be  fubftituted  for  ftarch. 

The  baking  of  bread  conlifts  in  mixing  wheat  flour  Baking  oi 
with  water,  and  forming  it  into  a  pafte.  The  average  bread, 
proportion  of  thefe  is  two  parts  of  water  to  three  of 
flour.  But  this  proportion  varies  conliderably,  accord- 
ing to  the  age  and  the  quality  of  the  flour.  In  general, 
the  older  and  the  better  the  flour  is,  the  greater  is  the 
quantity  of  water  required.  If  the  pafte,  after  being 
thus  formed,  be  allowed  to  remain  for  fome  time,  its 
ingredients  gradually  act  upon  each  other,  and  the  pafte 
acquires  new  properties.  It  gets  a  difagreeable  four 
talte,  and  a  quantity  of  gas  (  probably  carbonic  acid  gas ) 
is  evolved.  In  fhort,  the  pafte  ferments  (h).  Thefe 
changes  do  not  take  place  without  water ;  that  liquid, 
therefore  is  a  necefTary  agent.  Poffibly  it  is  decompo- 
fed  by  the  action  of  the  ftarch  upon  it ;  for  when  ftarch 
is  diluted  with  water,  it  gradually  becomes  four.  The 
gluten,  too,  is  altered,  either  by  the  action  of  the  wa- 
ter on  it,  or  of  the  ftarch  ;  for  if  we  examine  the  pafte 
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(h)  It  was  from  this  procefs  that  Van  Helmont  transferred  the  word  fermentation  into  chemiftry. 
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Bnd.     after  it  has  undergone  fermentation,  the  gluten  is  no        After  the  bread  has  fermented,  and  is  properly  raifed,     Bread. 
'^-;'**-'/  longer  to  be  found.     If  pafte,  after  (landing  for  a  ffiffi-    it  is  put  into  the  oven  previoufly  heated,  and  allowed  >^r^7^> 
cient  time  to  ferment,  be  baked  in  the  ufual  way,  it    to  remain  till  it  be  barred.     The  mean  heat  of  an  oven,  Heat  of  the 
forms  a  loaf  full  of  eyes  like  our  bread,  but  of  a.  tafte    as  afcertained  by  Mr  Tillet,  is  4480.*     The  bakers  do  oven 
fo  four  and  unpleafant  that  it  cannot  be  eaten.     If  a    not  ufe  a  thermometer;  but  they  judge  that  the  oven  is  '*Enc.Meth. 
fmall  quantity  of  this  old  pafte,  or  leaven  as  it  is  called,    arrived  at  the  proper  heat  when  flour  thrown  on  the  art#  l"  a75' 
be  mixed  with  new  made  pafte,  the  whole  begins  to    floor  of  it  becomes  black  very  foon  without  taking  fire, 
ferment  in  a  fhort  time ;  a  quantity  of  gas  is  evolved  ;    We  fee,  from  Tillet's  experiment,  that  this  happens  at 
but  the  glutinous  part  of  the  flour  renders  the  pafte  fo    the  heat  of  443°.  175 

tough,  that  the  gas  cannot  efcape  ;  it  therefore  caufes         When  the  bread  is  taken  out  of  the  oven,  it  is  found  Lofs  of 
the  pafte  to  fwell  in  every  direction  :  and  if  it  be  now    to  be  lighter  than  when  put  in  ;  as  might  naturally  have  ^v"S.ht    . 
baked  into  loaves,  the  immenfe  number  of  air  bubbles    been  expected,  from  the  evaporation  of  moifture,  which  .^ilamedl* 
imprifcned  in  every  part  renders  the  bread  quite  full  of    muft  have  taken  place  at  that  temperature.     Mr  Tillet, 
eye?,  and  very  light.     If  the  precife  quantity  of  leaven    and  the  other  commiflioners  who  were  appointed  to 
neceffiiry  to  produce  the  fermentation,  and  no  more,  has    examine  this  fubject  in  confequence  of  a  petition  from 
been  ufed,  the  bread  is  fufficiently  light,  and  has  no    the  bakers  of  Paris,  found  that  a  loaf,  which  weighed 
unpleaiar.t  tafte;  but  if  too  much  leaven  be  employed,    before  it  was  put  into  the  oven  4.625  lbs.  after  being 
the  bread  has  a  bad  tafte;   if  too  little,  the  fermen-    taken  out  baked,  weighed,  at  an  average,  only  38 13  lbs. 
tation  does  not  come  on,  and  the  bread  is  too  com-    or  0.812  lb.   lefs  than  the  pafte.      Confequently   100 
pact  and  heavy.     To  make  good  bread  with  leaven,    parts  of  pafte  lofe,  at  an  average,  17.34  parts,  or  fome- 
therefore,  is  very  difficult.  what  more  than  ^th  by  baking.*      They  found,  how-  * ISid.  275.. 

The  ancient  Gauls  had  another  method  of  ferment-  ever,  that  this  lofs  of  weight  was  by  no  means  uniform, 
ing  bread.  They  formed  their  parte  in  the  ufual  way  ;  even  with  refpect  to  thofe  loaves  which  were  in  the 
and  inftead  of  leaven,  mixed  with  it  a  little  of  the  barm  oven  at  the  fame  time,  of  the  fame  form,  and  in  the 
*/.  which  collects  on  the  furface  of  fermenting  beer.*  fame  place,  and  which  were  put  in  and  taken  out  at  the 
i  7-  This  mixture  produced  as  complete  and  as  fpeedy  a  fer-  fame  inftant.  The  greateft  difference  in  thefe  circum- 
mentation  as  leaven  ;  and  it  had  the  great  advantage  of  fiances  amounted  to  .2889,  or  7.5  parts  in  the  hundred, 
not  being  apt  to  fpo:l  the  tafte  of  the  bread.  About  which  is  about  -rjtb  of  the  whole.  This  difference  is 
the  end  of  the  17th  century,  the  bakers  in  Paris  began  very  confiderable,  and  it  is  not  eafy  to  fay  to  what  it  is 
to  introduce  this  practice  into  their  proceffes.  The  owing.  It  is  evident,  that  if  the  pafte  has  not  all  the 
pradice  was  difcovered,  and  exclaimed  againft  ;  the  fa-  fame  degree  of  moifture,  and  if  the  barm  be  not  accu- 
culty  of  medicine,  in  1688,  declared  it  prejudicial  to  rately  mixed  through  the  whole,  if  the  fermentation  of 
health  ;  and  it  was  not  till  after  a  long  time  that  the  the  whole  be  not  precifely  the  fame,  that  thefe  difrer- 
bakers  fucceeded  in  convincing  the  public  that  bread  ences  muft  take  place.  Now  it  is  needlefs  to  obferve 
baked  with  barm  is  fuperior  to  bread  baked  with  lea-  how  difficult  it  is  to  perform  all  this  completely.  The 
ven.  In  this  country  the  bread  has  for  thefe  many  French  commiflioners  found,  as  might  indeed  have  been 
years  been  fermented  with  barm.  expected,    that  other  things   being  equal,    the  lofs  of 

What  is  this  barm  which  produces  thefe  effects  ?  The  weight  fuftained  is  proportional  to  the  extent  of  fur- 
queftion  is  curious  and  important ;  but  we  are  not  able  face  of  the  loaf,  and  to  the  length  of  time  that  it  re- 
to  anfwer  it  completely.  Mr  Henry  of  Manchefter  has  mains  in  the  oven  ;  that  is  to  fay,  the  fmaller  the  ex- 
concluded,  from  a  number  of  very  interefting  expert-  tent  of  the  external  furface,  or,  which  is  the  fame  thing, 
ments,  that  the  only  ufeful  part  of  barm  is  carbonic  acid  the  nearer  the  loaf  approaches  to  a  globular  figure,  the 
gas,  and  that  this  gas  therefore  is  the  real  fermenter  of  fmaller  is  the  lofs  of  weight  which  it  fuftains ;  and  the 
pafte. f  longer  it  continues  in  the  oven,  the  greater  is  the  lofs  of 

That  the  barm  of  beer,  in  its  ufual  ftate,  contains  weight  which  it  fuftains.  Thus  a  loaf  which  weighed 
carbonic  acid  gas,  cannot  be  doubted  ;  and  that  carbo-  exactly  4 lbs.  when  newly  taken  out  of  the  oven,  be- 
nic  acid  gas  acts  as  a  ferment,  the  experiments  of  Mr  ing  replaced  as  foon  as  weighed,  loft,  in  ten  minutes, 
Henry  prove  decifively.  But  that  the  only  active  part  .125  lb.  of  its  weight,  and  in  ten  minutes  more  it  again 
of  barm  is  carbonic  acid  gas,  and  nothing  but  carbonic    loft  .0625  lb.f  f  Ibid,  p., 

gas,  is  extremely  doubtful,  or  rather  we  are  certain  that  Loaves  are  heavieft  when  juft  taken  out  of  the  oven  ;  a7°" 
it  is  not  true.  It  has  been  cuftomary  with  the  ba-  they  gradually  lofe  part  of  their  weight,  at  leaft  if  not 
kers  of  Paris  to  bring  their  barm  from  Flanders  and  Pi-  kept  in  a  damp  place,  or  wrapt  round  with  a  wet 
cardy  in  a  ftate  of  drynefs.  When  fkimmed  off  the  cloth  (k).  Thus  Mr  Tillet  found  that  a  loaf  of  4  lbs. 
beer,  it  is  put  into  fkcks,  and  the  moifture  allowed  to  after  being  kept  for  a  week,  wanted  .3125,  or  nearly 
drop  out;  then  thefe  facks  are  fubjected  to  a  ftrong    -j^-th  of  its  original  weight. t  %  Hid. 

preffure,  and  when  the  barm  is  dry  it  is  made  up  into  When  bread  is  newly  taken  out  of  the  oven,  it  has  a  v  • 
f£{  Meth.  balls. f  Now,  in  this  ftate,  it  is  not  to  be  fuppofed  peculiar,  and  rather 'pleafant  fmell,  which  it  lofes  by  o/Treac'" 
ait .  249.  that  bubbles  of  carbonic  acid  can  remain  entangled  in  keeping ;  as  it  does-  alfij  the  peculiar  tafte  by  which 
the  barm  ;  they  muft  have  been  fqueezed  out  by  the  new  bread  is  diftinguilhed.  This  fhews  us,  that  the 
prefs,  and  by  the  fubfequent  formation  of  the  barm  in-  bread  undergoes  chemical  changes ;  but  what  thefe 
to  balls :  yet  this  barm,  when  moiftened  with  water,  changes  are,  or  what  the  peculiar  fubftance  is  to  which 
ferments  the  bread  as  well  as  new  barm.  the  odour  of  bread  is  owing,  is  not  known. 

Bread.. 


73 
rm. 


inch. 
ii. 


(k)  This  is  an  excellent  method  of  preferving  bread  frefh,  and  free  from  mould,  for  a  long  time.. 
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Bread  differs  very  completely  from  the  flour  of  which 
it  is  made,  for  none  of  the  ingredients  of  the  flour  can 
now  be  difcovered  in  it.  The  only  chemift  who  has 
attempted  an  analyfis  of  bread  is  Mr  Geoffroy.  He 
found  that  100  parts  of  bread  contained  the  following 
ingredients : 

24.735  water. 

32  030  gelatinous  matter,  extracted  by  boiling  water. 

39.843  refiduum  infoluble  in  water. 


96.608 
3.392  lofs. 


100. 

But  this  analyfis,  which  was  publifhed  in  the  Memoirs 
of  the  French  Academy  for  the  year  1732,  was  made  at 
a  time  when  the  infant  ftate  of  the  fcience  of  chemiftry 
did  not  admit  of  any  thing  like  accuracy. 

Sect.  II.     Of  IVine. 

There  is  a  confiderable  number  of  ripe  fruits  from 
which  a  fweet  liquor  may  be  exprefTed,  having  at  the 
fame  time  a  certain  degree  of  acidity.  Of  fuch  fruits 
we  have  in  this  country  the  apple,  the  cherry,  the 
goofeberry,  the  currant,  &c.  but  by  far  the  moft  va- 
luable of  thefe  fruits  is  the  grape,  which  grows  luxu- 
riantly in  the  fouthern  parts  of  Europe.  From  grapes, 
fully  ripe,  may  be  expreffed  a  liquid  of  a  fweet  tafte, 
to  which  the  name  of  mujl  has  been  given.  This  li- 
quid is  compofed  almoft  entirely  of  five  ingredients  ; 
namely,  -water,  fugar,  jelly,  ?nucilage,  and  tartarous  acid 
partly  faturated  with  potafs.  The  quantity  of  fugar 
which  grapes  fully  ripe  contain  is  very  confiderable  ;  it 
may  be  obtained  in  cryftals  by  evaporating  muft  to  the 
confiftence  of  fyrup,  feparating  the  tartar  which  preci- 
pitates during  the  evaporation,  and  then  fetting  the 
muft  afide  fir  fome  months.  The  cryftals  of  fugar  are 
gradually  formed. 

When  muft  is  put  into  the  temperature  of  about  700, 
the  different  ingredients  begin  to  act  upon  each  other, 
and  what  is  called  vinous  fermentation  commences.  The 
phenomena  of  this  fermentation  are  an  intelline  motion 
in  the  liquid,  its  becoming  thick  and  muddy,  a  tem- 
perature equal  to  72. 50,  and  an  evolution  of  carbonic 
acid  gas.  In  a  few  days  the  fermentation  ceafes,  the 
thick  part  fubfides  to  the  bottom,  the  liquid  becomes 
clear,  it  has  loft  much  of  its  faccharine  tafte,  and  a/Tu- 
rned a  new  one,  its  fpecific  gravity  is  diminifhed  ;  and, 
in  fhort,  it  has  become  the  liquid  well  known  under  the 
name  of  wine. 

Now  what  is  the  caufe  of  this  fermentation  ;  what  are 
the  fubftances  which  mutually  decompofe  each  other  ; 
and  what  is  the  nature  of  the  new  fubftance  formed  ? 

Thefe  changes  are  produced  altogether  by  the  mu- 
tual action  of  the  fubftances  contained  in  muft  ;  for 
they  take  place  equally  well,  and  wine  is  formed  equally 
well  in  clofe  veffels  as  in  the  open  air.$ 

If  the  mujl  be  evaporated  to  the  confiftency  of  a 
thick  fyrup,  or  to  a  rob,  as  the  elder  chemifts  termed 
it,  the  fermentation  will  not  commence,  though  the  pro- 
per temperature,  and  every  thing  elfe  neceffary  to  pro- 
duce fermentation,  be  prefent.||  But  if  this  fyrup  be 
again  diluted  with  water,  and  placed  in  favourable  cir- 
cumftances,  it  will  ferment.     Therefore  the  prefence  of 


i8r 


water  is  abfolutely  neceffary  for  the  exiftence  of  vinous 
fermentation. 

If  the  juice  of  thofe  fruits  which  contain  but  little  ju  I8( 
fugar,  as  currants,  be  put  into  a  favourable  fituation,  ' 
fermentation  indeed  takes  place,  but  fo  flowly,  that  the 
product  is  not  wine,  but  vinegar:  but  if  a  fufficient 
quantity  of  fugar  be  added  to  thefe  very  juices,  wine  is 
readily  produced.  No  fubftance  whatever  can  be  made 
to  undergo  vinous  fermentation,  and  to  produce  wine, 
unlefs  fugar  be  prefent.  Sugar  therefore  is  abfolutely 
neceffary  for  the  exiftence  of  vinous  fermentation  ;  and 
we  are  certain  that  it  is  decompofed  during  the  procefs ; 
for  no  fugar  can  be  obtained  from  properly  fermented 
wine. 

All  thofe  juices  of  fruits  which  undergo  the  vinous  An  a< 
fermentation,  either  with  or  without  the  addition  of 
fugar,  contain  an  acid.  We  have  feen  already  in  the 
firft  chapter  that  the  vegetable  acids  are  obtained  chief- 
ly from  fruits.  The  apple,  for  inftance,  contains  ma- 
lic acid  ;  the  lemon,  citric  acid  ;  the  grape,  tartarous 
acid.  The  Marquis  de  Bullion  has  afcertained,  that 
mujl  will  not  ferment  if  all  the  tartarous  acid  which  it 
contains  be  fepara'ed  from  it.*  We  may  conclude  from  *  Qhapu 
this,  that  the  prefence  of  a  vegetable  acid  is  abfolutely 
neceffary  for  the  commencement  of  the  vinous  fermenta- 
tion. This  renders  it  probable  that  the  effential  part 
of  barm  is  a  vegetable  acid,  or  fomething  equivalent ; 
for  if  fugar  be  diffolved  in  four  times  its  weight  of  water, 
mixed  with  the  yeaft  of  beer,  and  placed  in  a  proper 
temperature,  it  undergoes  the  vinous  fermentation .-(-     ^  Berg* 

All  the  juices  of  fruits  which  undergo  the  vinous       182 
fermentation  contain  a  quantity  of  jelly,  or  mucilage,  Andjel 
or  of  both.     Thefe  two  fubftances  refemble  each  other  ^reneci 
in  fo  many  particulars,  and  it  is  fo  difficult  to  feparate  ar^' 
them,  that  we  fhall  fuppofe  they  have  the  fame  effect 
in  the  mixture.     The  prefence  of  thefe  fubftances  ren- 
ders  it  probable  that  they  alfo  are  neceffary  for  the 
vinous  fermentation.     Perhaps  they  act  chiefly  by  their 
tendency  to  become  acid. 

Thus  we  fee,  that  for  the  production  of  wine  a  cer- 
tain temperature,  a  certain  portion  of  water,  fugar,  a  ve- 
getable acid,  and,  In  all  probability,  jelly  alfo,  is  necef- 
fary. Mr  Lavoifier  found  that  fugar  would  not  fer- 
ment unlefs  diffolved  in  at  leaft  four  times  its  weight  of 
water.  This  feems  to  indicate  that  the  particles  of 
fugar  muft  be  removed  to  a  certain  diftance  from  each 
other  before  the  other  ingredients  can  decompofe  them. 
The  evolution  and  feparation  of  carbonic  acid  gas  in 
fuch  quantity,  fhews  us  that  the  proportion  of  the  car- 
bon and  the  oxygen  of  the  fugar  is  diminifhed.  It  is 
not  certain  that  the  mucilage  of  the  wine  is  decompofed 
fo  completely  as  the  fugar;  for  it  has  been  obferved, 
that  when  the  muft  abounds  in  mucilage,  the  wine  is 
apt  to  become  four.  ^ 

When  wine  is  diftilled  by  means  of  a  low  heat,  there  Decon 
comes  over  a  quantity  of  alcohol,  and  the  remainder  is  fition 
a  folution  of  acetous  acid.     From  this  fact,  it  has  been  wine* 
concluded  that  wine  is  compofed  of  acetous  acid  and 
alcohol.     But  that  the  diftillation  occafions  a  chemical 
change  in  the  ingredients  of  wine  is  evident  from  this, 
that  if  we  again  mix  the  alcohol  and  acetous  acid,  we 
do  not  reproduce  the  wine. 

Fourcroy  has  attempted  to  fhew  that  alcohol  exifted 
ready  formed  j  but  his  proofs  are  not  conclufive.     Fab- 

roni 
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roni  has  fliewn,  that  alcohol  cannot  be  obtained  from  During  the  fermentation,  a  quantity  of  carbonic  acid 

*  new  made  wine  by  any  other  method  than  diftillation.  gas  is  conftantly  difengaged,  not  in  a  ftate  of  purity, 

When  wine  is  faturated  with  very  dry  carbonat  of  potafs,  but  containing,    combined  with  it,  a  portion  of  the 

no  alcohol  makes  its  appearance  on  the  furface  of  the  wort ;  and  if  this  gas  be  made  to  pafs  through  water, 

mixture,  yet  a  very  fmall  quantity  of  alcohol,  artificially  it  will  depofite  wort,  which  may  be  fermented  in  the 

mixed  with  wine,  may  be  detected  by  this  method.     It  ufual  manner.* 


is  certain,  however,  that  alcohol  exifts  ready  formed  in 
old  wine. 

Skct.  III.     Of  Beer. 

The  method  of  making  beer  was  known  in  the  moft 
remote  ages  ;  we  are  ignorant  to  whom  the  world  is  in- 
debted for  the  difcovery  of  it.  Beer  is  ufually  made 
from  barley. 
i  of  The  barley  is  deeped  in  water  for  about  fixty  hours, 
akii  in  order  to  faturate  it  with  that  liquid.  It  ought  then 
alt,  {  to  be  removed  as  fpeedily  as  poflible,  otherwife  the  wa- 
ter diffolves,  and  carries  off  the  moft  valuable  part  of 
the  grain.  The  barley  is  then  to  be  laid  in  a  heap  for 
twenty-four  hours  ;  heat  is  evolved,  oxygen  gas  abforb- 
ed,  carbonic  acid  gas  emitted,  and  germination  com- 
mences with  the  mooting  forth  of  the  radicle.  It  is 
then  fpread  upon  a  cool  floor,  dried  flowly,  and  is  after- 
wards known  by  the  name  of  malt,* 

Malt,  previoufly  ground  to  a  coarfe  powder,  is  to  be 
infufed  in  a  fufflcient  quantity  of  pure  water,  of  the 
temperature  of  1600,  for  an  hour.  The  infufion  is  then 
to  be  drawn  off,  and  more  water  may  be  added,  at  a 
higher  temperature,  till  all  the  foluble  part  of  the  malt 
is  extracted.  This  infufion  is  known  by  the  name  of 
wort.  It  has  a  fweet  tafte,  and  contains  a  quantity  of 
faccharine,  and  doubtlefs  alfo  of  gelatinous  matter. 

When  wort  is  placed  in  the  temperature  of  about 
6o°,  fermentation  gradually  takes  place  in  it,  and  the 
very  fame  phenomena  appear  which  diftinguifh  the  pro- 
duction of  wine.  The  fermentation  of  wort,  then,  is 
nothing  but  a  particular  cafe  of  the  vinous  fermenta- 
tion. But  wort  does  not  ferment  fo  well,  nor  fo  foon, 
nor  does  it  produce  nearly  fo  great  a  quantity  of  good 
fermented  liquor,  as  when  yeafi  is  added  to  it.  The 
reafon  cf  which  is,  probably,  that  the  fermentation  does 
not  commence  till  an  acid  is  generated  in  the  wort,  and 
before  that  happens  part  of  the  faccharine  contents  are 
decompofed;  whereas  the  yeaft  adds  an  acid,  or,  at  lead, 
fomething  equivalent  to  it,  at  once. 

Wort  ferments  in  clofe  veffels,  as  Mr  Collier  afcer- 
tained  by  experiment,  equally  well  as  in  the  open  air. 
Therefore  the  decomposition  is  produced  entirely  by 
the  fubftances  contained  in  the  wort,  without  the  addi- 
tion of  any  thing  from  the  air.  The  quantity  of  beer 
produced  in  clofe  veffels  is  much  greater  than  when  the 
procefs  takes  place  in  the  open  air.  The  reafon  of 
which  is,  that  in  the  open  air  the  beer  gradually  eva- 
porates during  the  fermentation.  Thus  Mr  Collier 
found  that  1 1  quarts,  34  oz.  fermented  in  open  veffels, 
loft,  in  1 2  days,  40  oz.  ;  whereas  an  equal  weight,  fer- 
mented in  clofe  veffels,  loft  only  8  oz.  in  the  fame  time. 
Yet  the  quality  of  the  beer  was  the  fame  in  each ;  for 
equal  quantities  of  both,  when  diftilled,  yielded  precifely 
K<|>.     the  fame  portion  of  alcohol.f 


When  beer  is  diftilled,  alcohol  is  obtained,  and  the 
refiduum  is  an  acid  liquor.f  The  theory  of  beer  is  fo 
obvioufly  the  fame  with  that  of  wine  that  it  requires 
no  additional  explanation. 

Sect.  IV.     Of  the  Acetous  Fermentation. 

If  wine  or  beer  be  kept  at  a  temperature  between 
700  and  900,  it  gradually  lofes  its  properties,  and  is  con- 
verted into  acetous  acid. 

During  this  change,  a  quantity  of  oxygen  gas  is 
abforbed,  and  the  whole  of  the  fpirituous  part  of  the 
wine  or  beer  difappears.  Confequently  its  ingredients 
have  mutually  decompofed  each  other. 

Neither  pure  alcohol,  nor  alcohol  diluted  with  water, 
are  capable  of  undergoing  this  change,  neither  do  they 
abforb  any  oxygen.  This  abforption,  then,  is  made 
by  the  mucilaginous  matter  which  always  exifts  in  thefe 
liquids.  No  acetous  acid  is  ever  produced,  unlefs  fome 
acid  be  prefent  in  the  liquid.  We  may  conclude,  then, 
that  the  mucilage  acquires  the  properties  of  an  acid 
before  it  begins  to  act  upon  the  fpirituous  part  of  the 
beer  or  the  wine. 

As  the  acetous  acid  has  been  already  treated  of  in 
the  article  Chemistry,  Suppl.  it  is  unneceffary  to  dwell 
any  longer  on  this  fubject  here. 

Sect.  V.     Of  Putrefaction. 

All  vegetable  fubftances,  both  complete  plants  and 
their  component  parts  feparately,  when  left  entirely  to 
themfelves,  are  gradually  decompofed  and  deftroyed, 
provided  moifture  be  prefent,  and  the  temperature  be 
not  much  under  45 °,  nor  too  high  to  evaporate  fud- 
denly  all  the  moifture.  This  decompofition  has  obtained 
the  name  of  putrefaction.  — 

It  proceeds  with  moft  rapidity  in  the  open  air  ;  but 
the  contact  of  air, is  not  abfolutely  neceffary.  Water 
is,  in  all  cafes,  effential  to  the  procefs,  and  therefore  is 
moft  probably  decompofed. 

Putrefaction  is  conftantly  attended  with  a  fetid 
odour,  owing  to  the  emiffion  of  certain  gafeous  matters, 
which  differ  according  to  the  putrefying  fubftance. 
Some  vegetable  fubftances,  as  gluten,  and  cruciform 
plants,  emit  ammonia  ;  others,  as  onions,  feem  to  emit 
phofphorated  hydrogen  gas.  Carbonic  acid  gas,  and 
hydrogen  gas,  impregnated  with  unknown  vegetable 
matters,  are  almoft  conftantly  emitted  in  abundance. 
When  the  whole  procefs  is  finifhed,  fcarcely  any  thing 
remains  but  the  earths,  the  falts,  and  the  metals,  which 
formed  conftituent  parts  of  the  vegetable.  But  our 
chemical  knowledge  of  vegetable  compounds  is  by  far 
too  limited  to  enable  us  to  follow  this  very  complicated 
procefs  with  any  chance  of  fuccefs. 
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HEN  we  compare  animals  and  vegetables  to- 
gether, each  in  their  moft  perfect  (late,  nothing 
can  be  eafier  than  to  diftinguifh  them.  The  plant  is 
-confined  to  a  particular  fpot,  and  exhibits  no  marks  of 
conibioufnefs  or  intelligence ;  the  animal,  on  the  con- 
trary, can  remove  at  pleafure  from  one  place  to  another, 
is  poffefied  of  confcioufhefs,  and  a  high  degree  of  in- 
telligence. But  on  approaching  the  contiguous  extre- 
mities of  the  animal  and  vegetable  kingdom,  thefe  ftri- 
king  differences  gradually  diiappear,  the  objects  acquire 
a  greater  degree  of  refemblance,  and  at  lad  approach 
each  other  lb  nearly,  that  it  is  icarcely  poflible  to  de- 
cide whether  fome  of  thofe  fituated  on  the  very  boundary 
belong  to  the  animal  or  vegetable  kingdom. 

To  draw  aline  of  diftinction,  then,  between  animals 
and  vegetables,  would  be  a  very  difficult  tafk  ;  but  it  is 
not  neceffary  for  us,  in  this  place  at  leaft,  to  attempt  it ; 
for  almoft  the  only  animals  whofe  bodies  have  been 
hitherto  examined  with  any  degree  of  chemical  accu- 
racy, belong  to  the  moft  perfect  clailes,  and  cohfequent- 
ly  are  in  no  danger  of  being  confounded  with  plants. 
Indeed  the  greater  number  of  facts  which  we  have  to 
relate,  apply  only  to  the  human  body,  and  to  thofe  of 
a  few  domeftic  animals.  The  talk  of  analyfmg  all  ani- 
mal bodies  is  immenfe,  and  muft  be  the  work  or  ages  of 
indefatigable  induftry. 

We  fhall  divide  this  part  of  the  article  into  four 
chapters.  In  the  firft  chapter,  we  fhall  give  an  account 
of  the  different  ingredients  hitherto  found  in  animals, 
fuch  of  them  at  leaft  as  have  been  examined  with  any 
degree  of  accuracy  :  in  the  fecond,  we  fhall  treat  of  the 
different  members  of  which  animal  bodies  are  compo- 
fed ;  which  muft  confift  each  of  various  combinations  of 
the  ingredients  defcribed  in  the  rirft  chapter :  in  the 
third,  we  ihall  treat  of  thofe  animal  functions  which 
mry  be  elucidated  by  chemiftry  :  and,  in  the  fourth,  of 
the  changes  which  animal  bodies  undergo  after  death. 

Chap.  I.     Of  the   Ingredients   of  Animals. 

The  fubftances  which  have  been  hitherto  detected 
in  the  animal  kingdom,  and  of  which  the  different  parts 
of  animals,  as  far  as  thefe  parts  have  been  analyfed,  are 
found  to  be  compofed,  may  be  arranged  under  the  fol- 
lowing heads : 


I . 

Fibrina, 

8. 

Sulphur, 

2 

Albumen, 

9- 

Oils, 

3. 

Gelatine, 

10. 

Acids, 

4> 

Mucilage, 

1 1. 

Alkalies, 

T. 

Balis  of  bile, 

12. 

Earths, 

6. 

Urea, 

*3- 

Metals. 

7- 

Sugar, 

Thefe  ihall  form  the  fnbject  of  the  following  fections: 

Sect.  I.     Of  Fibrina. 
If  a  quantity  of  blood,  newly  drawn  from  an  animal, 


be  allowed  to  remain  at  reft  for  fome  time,  a  thick  red  Albun 
clot  gradually  forms  in  it,  and  fublides.     Separate  this  *>-«^v- 
clot  from  the  reft  of  the  blood,  wafh  it  repeatedly  in  v.,  *9J 
water  till  it  ceafes  to  give  out  any   colour  or  -tafte  to  u   nn? 
the  liquid ;    the    fubftance    which   remains   after    this  tained. 
procefs     is   denominated  fibrina.      It    has    been    long 
known  to  phyftcians  under  the  name  of  the  fibrous  part 
of  the  blood,  but  has  not  till  lately  been  accurately  de- 
fcribed. 

Fibrina  is  of  a  white  colour,  has  no  tafte,  and  is  in-  its  pro 
foluble  in  water  and  in  alcohol.     It  is  foft  and  ductile,  tics, 
has  a   confiderable  degree  of  elafticity,  and  refembles 
very  much  the  gluten  of  vegetables. 

Pure  fixed  alkalies  do  not  act  upon  it,  unlefs  they  be 
very  much  concentrated,  and  then  they  decompose  it. 
All  the  acids  combine  with  it  readily,  and  dilTolve  it. 
Water  and  alkalies  feparate  it  again  ;  but  it  has  loft  en- 
tirely its  former  properties.  With  muriatic  acid  it  forms 
a  green  coloured  jelly. 

When  nitric  acid  is  poured  upon  fibrina,  azotic  gas 
is    difengaged,    as    Berthollet    firft    difcovered.      The 
quantity  or  this  gas  is  greater  than  can  be  obtained  from 
the  fame  quantity  of  other   animal  fubftances  by   the 
fame  procefs.*     After  this,  prutiic  acid  and  carbonic*^ 
acid  gas  are  exhaled.     By  the  affiftance  of  heat  the  fi-  Am.t 
brina  is  diffolved  ;  much  nitrous  gas  is  difengaged  ;  the  Cbim.  ;, 
liquid,  when  concentrated,  yields  oxalic  and  malic  acids ; 
and  white  flakes  are  deposited,  conliftiug  of  an  oily  fub- 
ftance, and  of  phofphat  of  lime. -j-  f  /■<,„  t 

When  fibrina  is  diftilled,  it  yields  a  very  large  quan- 
tity of  ammonia.^  \fm, 

Thefe  properties  are  fufficient  to  fliew  us  that  this  Am. 
fubftance  is  compofed  of  azot,  hydrogen,  and  carbon  ;  c^m 
but  neither  the  precile  proportion  of  thefe  ingredients, 
nor  the  manner  of  their  combination,  are  at  prefent 
known. 

Sect.  II.     Of  Albvmen. 

The  eggs  of  fowls  contain  two  very  different  fub- 
ftances :  a  yellow  oily  like  matter,  called  the  yolk ;  and 
a  colourlefs  gloily  vifcid  liquid,  diftinguifhed  by  the 
name  of  •white.  This  laft  is  the  fubftance  which  che- 
mifts  have  agreed  to  denominate  albumen  (l;.  The 
white  of  an  egg,  however,  is  not  pure  albumen.  It 
contains,  mixed  with  it,  fome  carbonat  of  foda,  and 
fome  fulphur  ;  but  the  quantity  of  thefe  fubftances  is 
fo  fmall  that  they  do  not  much  influence  its  properties. 
We  fhall  therefore  confider  it  as  albumen, 

On  the  application  of  a  heat  cf  165"$  it  coagulates, 
as  is  well  known,  into  a  white  folid  mais;  the  confift- 
ency  of  which,  when  other  things  are  equal,  depends, 
in  fome  meafure,  on  the  time  during  which  the  heat 
was  applied.  The  coagulated  mafs  has  precifely  the 
fame  weight  that  it  had  while  fluid. 

The  tafte  of  coagulated  albumen  is  quite  different 
from  that  of  liquid  albumen  :  its  appearance,  too,  and 
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(l)  This  is  merely  the  Latin  term  for  the  white  of  an  egg.     It  was  firft  introduced  into  chemiftry  by  the 
phyfiologifts. 
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foluble,  as  before,  either  in  hot  or  in  cold  writer. 

The  coagulation  of  albumen  takes  place  even  though 
air  be  completely  excluded ;  and  even  when  air  is 
prefent  there  is  no  abforption  of  it,  nor  does  albumen 
in  coagulating  change  its  volume.*  Acids  have  the 
property  of  coagulating  albumen,  as  Scheele  afcertain- 
ed.f  Alcohol  alfo  produces,  in  fome  meafure,  the 
fame  effect.  Heat,  then,  acids,  and  alcohol,  are  the  agents 
which  may  be  employed  to  coagulate  albumen. 

It  is  remarkable,  that  if  albumen  be  diluted  with  a 
fuftlcient  quantity  of  water,  it  can  no  longer  be  coagu- 
lated by  any  of  thefe  agents.  Scheele  mixed  the  white 
of  an  egg  with  ten  times  its  weight  of  water,  and  then, 
though  be  even  boiled  the  liquid,  no  coagulum  appear- 
ed. Acids  indeed;,  and  alcohol,  even  then  coagulated 
it ;  but  they  alfo  lofe  their  power,  if  the  albumen  be  di- 
luted with  a  much  greater  quantity  of  water,  as  has 
been  afcertained  by  many  experiments.  Now  we  know, 
that  when  water  is  poured  into  albumen,  not  only  a  me- 

(chanical  mixture  takes  place,  but  a  chemical  combina- 
tion ;  for  the  albumen  is  equally  diftributed  through 
every  part  of  the  liquid.  Confequently  its  integrant 
particles  rnuft  be  farther  feparated  from  each  other,  and 
their  diftance  muft  increafe  with  the  quantity  of  water 

(with  which  they  are  diluted.  We  fee,  therefore,  that 
albumen  ceafes  to  coagulate  whenever  its  particles  are 
feparated  from  each  other  beyond  a  certain  diftance. 
That  no  other  change  is  produced,  appears  evident 
from  this  circumftance,  that  whenever  the  watery  folu- 
tion  of  albumen  is  fufficiently  concentrated  by  evapora- 
tion, coagulation  takes  place,  upon  the  application  of 
the  proper  agents,  precifely  as  formerly. 

It  does  not  appear  that  the  diftance  of  the  particles 
of  albumen  is  changed  by  coagulation  ;  for  coagulated 
albumen  occupies  precifely  the  fame  fenfible  fpace  as 
Cathori.  liquid  albumen.* 

i\  Thus  two  things  feem  certain  reflecting  the  coagu- 

■nqtlr  lation  of  albumen  :  1.  That  its  particles  mull  not  be  be- 
yond a  certain  diftance;  2.  That  the  coagulation  does 
not  produce  any  fenfible  change  in  their  diftance.     To 


caloric  is  the  fubftance  which  is  added.     Fourcroy,  on  Albumen, 
the  contrary,  affirms  that  it  is  oxygen.  \^~v~> 

Scheele  fuppotted  his  opinion  with  that  wonderful 
ingenuity  which  fhone  fo  eminently  in  every  thing 
which  he  did.  He  mixed  together  one  part  of  white 
of  egg  and  four  parts  of  water,  added  a  little  pure  al- 
kali, and  then  dropt  in  as  much  muriatic  acid  as  was 
fufficient  to  faturate  the  alkali.  The  albumen  coagu- 
lated :  but  when  he  repeated  the  experiment,  and  uied 
carbonat  of  alkali  inftead  of  pure  alkali,  no  coagula- 
tion enfued.  In  the  firft  cafe,  fays  he,  there  was  a 
double  decompofition  :  the  muriatic  acid  feparated  from 
a  quantity  of  caloric  with  which  it  was  combined,  and 
united  with  the  alkali ;  while,  at  the  fame  inftant,  the 
caloric  of  the  acid  united  with  the  albumen,  and  caufed 
it  to  coagulate.  The  fame  combination  could  not  take 
place  when  the  alkaline  carbonat  was  ufed,  becaufe  the 
carbonic  acid  gas  carried  off  the  caloric,  for  which  it 
has  a  ftrong  affinity.*  *  Scheele, 


no 

iufc 


what,  then,  is  the  coagulation  of  albumen  owing?  We 
can  conceive  no  change  to  take  place  from  a  ftate  of  li- 
quidity to  that  of  folidity,  without  fume  change  in  the 
figure  of  the  particles  of  the  body  which  has  undergone 
that  change  :  for  if  the  figure  and  the  diftance  of  the 
particles  of  bodies  continue  the  fame,  it  is  impoffible  to 
conceive  any  change  at  all  to  take  place.  Since,  then, 
the  diftance  of  the  particles  of  albumen  does  not,  as  far 
at  leaft  as  we  can  perceive,  change,  we  muft  conclude, 
that  the  figure  of  the  particles  actually  does  change. 
Now  fuch  a  change  may  take  place  three  ways  :  1 .  The 
figure  may  be  changed  by  the  addition  of  fome  new 
molecules  to  each  of  the  molecules  of  the  body.  2. 
Some  molecules  may  be  abftracted  from  every  integrant 
particle  of  the  body.  3.  Or  the  molecules,  of  which 
the  integrant  particles  are  compofed,  may  enter  in- 
to new  combinations,  and  form  new  integrant  par- 
ticles, whofe  form  is  different  from  that  of  the  old 
integrant  particles.  Some  one  or  other  of  thefe  three 
things  muft  take  place  during  the  coagulation  of  al- 
bumen. 

1.  Scheele  and  Fourcroy  have  afcribed  the  coagula- 
tion of  albumen  to  the  firft  of  thefe  caufes,  namely,  to 
the  addition  of  a  new  fubftance.    According  to  Scheele, 


This  explanation  is  plaufible ;  but  it  is  contrary  to  "-58- 
every  other  known  fact  in  chemiftry,  to  fuppofe  that 
caloric  can  combine  with  a  fubftance  without  occafion- 
ing  any  alteration  in  its  bulk,  and  cannot  therefore  be 
admitted  without  the  moft  rigid  proof. 

Fourcroy  obferves,  in  fupport  of  his  opinion,  that 
the  white  of  an  egg  is  not  at  firft  capable  of  forming  a 
hard  coagulum,  and  that  it  only  acquires  that  property 
by  expofure  to  the  atmofphere.  It  is  well  known  that 
the  white  of  a  new  laid  egg  is  milky  after  boiling  ;  and 
that  if  the  fhell  be  covered  over  with  greafe,  to  exclude 
the  external  air,  it  continues  long  in  that  date"  where- 
as the  white  of  an  old  egg,  which  has  not  been  preferv- 
ed  in  that  manner,  forms  a  very  hard  tough  coagu- 
lum. Thefe  facts  are  undoubted  ;  and  they  render  it 
exceedingly  probable,  that  albumen  acquires  the  pro- 
perty of  forming  a  hard  coagulum  only  by  abforbing 
oxygen :  but  they  by  no  means  prove  that  coagulation 
itfelf  is  owing  to  fuch  an  abforption.  And  fince  coa- 
gulation takes  place  without  the  prefence  of  air,  and 
lince  no  air,  even  when  it  is  prefent,  is  abforbed,  this 
opinion  cannot  be  maintained  without  inconfiftency. 

2.  The  only  fubftance  which  can  be  fuppofed  to 
leave  albumen  during  coagulation,  fince  it  does  not  lofe 
weight,  is  caloric.  We  kiiow  that  in  moft  cafes  where 
a  fluid  is  converted  into  a  folid,  caloric  is  actually  dif- 
engaged.  It  is  extremely  probable,  then,  that  the  fame 
difengagement  takes  place  here.  But  the  opinion  has 
not  been  confirmed  by  any  proof.  Fourcroy  indeed 
fays,  that  in  an  experiment  made  by  him,  the  thermo- 
meter rofe  a  great  number  of  degrees.  But  as  no  other 
perfon  has  ever  been  able  to  obferve  any  fuch  thing,  it 
cannot  be  doubted  that  this  philofopher  has  been  milled 
by  fome  circumftance  or  other  to  which  he  did  not  at- 

tend.f     It  is  uiual,  in  many  cafes,  for  bodies  to  lofe  f  7homfins 
bulk  when  they  give  out  caloric  ;  but  that  there  are  ex-  F™rcroy, 
ceptions  to  this  rule,  is  well  known.  '"•  27I- 

3.  Even  if  the  fecond  opinion  were  true,  it  is  fcarce- 
ly  poflible  to  conceive  the  coagulation  of  albumen  to 
take  place  without  fome  change  in  its  integrant  parti- 
cles. We  can  fee  how  all  the  fubftances  which  coagu- 
late albumen  might  produce  fuch  a  change  ;  and  the 
infolubility  of  coagulated  albumen  in  water,  and  its  other 
different  properties,  render  it  more  than  probable  that 
fome  fuch  change  actually  takes  place.  But  what  that 
change  is,  cannot  even  be  conjectured. 
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The  coagulation  of  albumen  is  intimately  connected 
with  one  of  che  mod  important  problems  in  chemiftry, 
namely,  the  caufe  of  fluidity  and  folidity.  But  this 
problem  can  only  be  refolved,  with  any  profpect  of  fuc- 
cefs,  by  a  geometrical  invedigation  of  the  phenomena 
of  heat. 

Coagulated  albumen  is  diffolved  by  the  mineral  acids, 
greatly  diluted  with  water ;  and  if  a  concentrated  acid 
be  added  to  the  folution,  the  albumen  is  again  precipi- 
tated.* Alkalies,  however,  do  not  precipitate  it  from 
its  folution  in  acids. f  But  if  a  folution  of  tan  be 
poured  into  the  acid  folution  of  albumen,  a  very  copi- 
ous precipitate  appears. | 

If  the  folution  of  tan  be  poured  into  an  aqueous  fo- 
lution of  uncoagulated  albumen,  it  forms  with  it  a  very 
ccpous  precipitate,  which  is  infoluble  in  water.  This 
p  ecpitate  is  a  combination  of  tan  and  albumen.  This 
property  which  albumen  has  of  precipitating  with  tan, 
was  difcovered  by  Seguin  :§  it  furnifhes  us  with  a  me- 
thod of  detecting  the  prefence  of  albumen  in  any  liquid 
in  which  we  fufpect  it. 

Pure  alkalies  and  lime  water  alfo  diffolve  albumen  ; 
at  the  fame  time  ammonia  is  difengaged,  owing  to 
the  decompofition  of  part  of  the  albumen.  Acids  pre- 
cipitate the  albumen  from  alkalies,  but  its  properties  are 
changed.* 

Nitric  acid,  when  affifted  by  heat,  difengages  azotic 
gas  from  albumen  ;f  but  the  quantity  is  not  fo  great 
as  may  be  obtained  from  fibrina ..£  The  albumen  is 
gradually  diffolved,  nitrous  gas  is  emitted,  oxalic  and 
malic  acids  are  formed,  and  a  thick  oily  matter  makes 
its  appearance  on  the  furface.$  When  diddled,  it  fur- 
nifhes the  fame  products  as  fibrina,  only  the  quantity  of 
ammonia  is  not  fo  great; || 

Hence  it  follows,  that  albumen  is  compofed  of  azot, 
hydrogen,  and  carbon,  as  well  as  fibrina ;  but  the  pro- 
portion of  azot  is  not  fo  great  in  the  fir  ft  fubftance  as 
in  the  fecond. 

Sect.  III.      Of  Gelatine. 

If  a  piece  of  the  frefh  fkin  of  an  animal,  an  ox  for 
inftance,  atter  the  hair  and  every  impurity  is  carefully 
feparated,  be  wafhed  repeatedly  in  cold  water,  till  the 
liquid  ceafes  to  be  coloured,  or  to  abdraft  any  thing  ; 
if  the  fkin,  thus  purified,  be  put  into  a  quantity  of  pure 
water,  and  boiled  for  ibme  time,  part  of  it  will  be  diffol- 
ved.    Let  the  decoction  be  (lowly  evaporated  till  it  is 
reduced  to  a  fmall  quantity,  and  then  put  alide  to  cocl. 
When  cold,  it  will  be  found  to  have  affumed  a  folid 
form,  and  to  refemble  precifely  that  tremulous  fubftance 
well  known  to  every  body   under  the  name  of  gelly. 
This  is  the  fubftance  called  in  chemiftry  gelatine.     If 
the  evaporation  be  (till  farther  continued,  by  expofing 
the  gelly  to  dry  air,  it  becomes  hard,  femitranfparent, 
breaks  with  a  glaffy  fracture,  and  is  in  ihort  the  fub- 
ftance fo  much  employed  in  different  arts  under  the 
name  of  glue.     Gelatine,  then,   is  precifely  the  fame 
with  glue;  only  that  it  mull  be  fuppofed  always  free 
from  thofe  impurities  with  which  glue  is  fo  often  con- 
taminated. 

Gelatine  is  tranfparent  and  colourlcfs  ;  when  thrown 
into  water,  it  very  foon  fwells,  and  affumes  a  gelatinous 
foim,  and  gradually  diffolves  completely.  By  evapo- 
rating the  water,  it  may  be  obtained  again  unaltered  in 
the.  form  of  gelly. 


Part  IT,  I  1 


When  an  infufion  of  tan  is  dropt  into  a  folution  AiiimaI 
of  gelatine  in  water,  there  is  inftantly  formed  a  copious  Mudhge, 
white  precipitate,  which  has  all  the  properties  of  lea-  v>^v>^ 
ther.  This  precipitate  is  compofed  of  tan  and  gela- 
tine. Thefe  two  fubftances,  therefore,  when  combined, 
form  leather.  Albumen  and  gelatine  are  the  only  ani- 
mal  fubftances  known  which  have  the  property  of  com- 
bining with  tan,  and  forming  with  it  an  infoluble  com- 
pound. They  may  be  always  eafily  detectedr  therefore, 
by  means  of  tan ;  and  they  may  be  readily  diftinguifh- 
ed  from  each  other,  as  albumen  alone  coagulates  by 
heat,  and  gelatine  alone  concretes  into  a  gelly. 

Gelatine  is  infoluble  in  alcohol,  and  is  even  precipi- 
tated from  water  by  it ;  but  both  acids  and  alkalies  dif- 
folve  it.  Nitric  acid  difengages  from  it  a  fmall  quan- 
tity of  azotic  gas  ;  diffolves  it,  when  affifted  by  heat, 
excepting  an  oily  matter,  which  appears  on  the  furface 
of  the  folution  ;  and  converts  it,  partly  into  oxalic  and 
malic  acids.*  *  g,  . 

When  diddled,  there  comes  over  firft  water,  contain-  Cnll'tAm 
ing  fome  animal  matter;  the  gelatine  then  fwells,  be-  "•  !7- Eng 
comes  black,  emits  afetid  odour,  accompanied  with  acrid  Tranfl- 
fumes :   Some  empyreumatic  oil  then  comes  over,  and 
a  very  fmall  quantity  of  carbonat  of  ammonia  :  its  coaly 
refiduum  remains  behind.    Thefe  phenomena  thew,  that 
gelatine  is  compofed  of  carbon,  hydrogen,  and  azot ; 
but  the  proportion  of  azot  is  evidently  much  fmaller 
than  in  either  fibrina  or  albumen. f 

Ann.  it 

Sect.  IV.     Of  Animal  Mucilage.    ■  Cbim.lv 

No  word  in  chemiftry  is  ufed  with  lefs  accuracy  than 
mucilage.  It  ferves  as  a  common  name  for  almolt  every 
animal  fubftance  which  cannot  be  referred  to  any  other 
clafs . 

None  of  the  fubftances  to  which  the  name  of  animal 

mucilage  has  been  given,  have  been  examined  with  care  ; 

of  courfe  it  is  Unknown  whether  thefe  fubftances  be  the 

fame  or  different. 

201 
Whenever  an  animal  fubftance  poffeffes  the  following  Properti 

properties,  it  is  at  prefent  denominated  an  animal  muci  of  mud-i 

lage  by  cbemids.  lage.     • 

1.  Soluble  in  water. 

2.  Infoluble  in  alcohol. 

3.  Neither  coagulable  by  heat,  nor  concreting  into  a  - 
gelly  by  evaporation. 

4.  Not  precipitated  by  the  folution  of  tan. 
Mod  of  the  fubdances  called  mucilage  have  alfo  the 

property  of  abfoibing  oxygen,  and  of  becoming  by  that 
means  infoluble  in  water. 

The  mucilaginous  fubftances  fhall  be  pointed  out  in 
the  next  chapter.  In  the  prefent  date  of  our  know- 
ledge, any  account  of  them  here  would  merely  be  a  re- 
petition of  the  properties  juft  mentioned. 

Sect.  V.     Of  the  Basis  of  Bile. 

Into  32  parts  of  frefh  ox-bile  pour  one  part  of  con-  Bafisc 
centrated  muriatic  acid.  After  the  mixture  has  dood  howc 
for  fome  hours,  pafs  it  through  a  filter,  in  otder  to  fe-  ^'"^ 
parate  a  white  coagulated  fubftance.  Pour  the  filtrated 
liquor,  which  has  a  fine  green  colour,  into  a  glafs  veffel, 
and  evaporate  it  by  a  moderate  heat.  When  it  has  ar- 
rived at  a  certain  degree  of  concentration,  a  green  co- 
loured fubftance  precipitates.  Decant  off  the  clear  li- 
quid, and  warn  the  precipitate  in  a  fmall  quantity  of 
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pure  water.     This  precipitate  is  the  bafis  of  bile,  or  the 
refill  of  bile,  as  it  is  fometimes  called.* 

The  bafis  of  bile  is  of  a  black  colour;  but  when 
fpread  out  upon  paper  or  on  wood,  it  is  green  :  its  tafte 
is  intenfely  bitter.f 

When  heated  to  about  1220,  it  melts;  and  if  the 
heat  be  ftill  farther  increafed,  it  takes  fire,  and  burns 
with  rapidity.  It  is  foluble  in  water,  both  cold  and 
hot,  and  ftill  more  foluble  in  alcohol ;  but  water  preci- 
pitates it  from  that  liquid. % 

It  is  foluble  alfo  in  alkalies,  and  forms  with  them  a 
compound  which  has  been  compared  to  a  foap.  Acids, 
when  fufficiently  diluted,  precipitate  it  both  from  wa- 
ter and  alkalies  without  any  change ;  but  if  they  be 
concentrated,  the  precipitate  is  rediifolved.6 

When  diftilled,  it  furnifties  fome  febacic  acid. |j 

From  thefe  properties,  it  is  clear  that  the  bafis  of 
bile  has  a  confiderable  refemblance  to  oils ;  but  it  dif- 
fers from  them  entirely  in  feveral  of  its  properties.  The 
addition  of  oxygen,  with  which  it  combines  readily,  al- 
ters it  fomewhat,  and  brings  it  ftill  nearer  to  the  clafs 
of  oils. 

In  this  altered  ftate,  the  bafis  of  bile  may  be  obtain- 
ed by  the  following  procefs.  Pour  oxy-muriatic  acid 
cautioufly  into  bile  till  that  liquid  lofes  its  green  colour  ; 
then  pafs  it  through  a  filter  to  feparate  fome  albumen 
which  coagulates.  Pour  more  oxy-muriatic  acid  into 
the  filtered  liquid,  and  allow  the  mixture  to  repofe  for 
fome  time.  The  oxy-muriatic  acid  is  gradually  con- 
verted into  common  muriatic  acid;  and  in  the  mean 
time  the  bafis  of  bile  abforbs  oxygen,  and  acquires  new 
properties.  Pour  into  the  liquid,  after  it  has  remained 
a  fufficient  time,  a  little  common  muriatic  acid,  a  white 
precipitate  immediately  appears,  which  may  be  fepara- 
ted  from  the  fluid.  This  precipitate  is  the  bafis  of  bile 
combined  with  oxygen. 

It  has  the  colour  and  the  confidence  of  tallow,  but 
ftill  retains  its  bitter  tafte.  It  melts  at  the  tempera- 
ture of  1040.  It  diilolves  readily  in  alcohol,  and  even 
in  water,  provided  it  be  aflifted  by  heat.  Acids  preci- 
pitate it  from  thefe  folutions.^J 

Sect.  VI.     Of  Urea. 

Evaporate,  by  a  gentle  heat,  a  quantity  of  human 
urine  voided  fix  or  eight  hours  after  a  meal,  till  it  be 
reduced  to  the  confidence  of  a  thick  fyrup.  In  this 
ftate,  when  put  by  to  cool,  it  concretes  into  a  cryftalline 
mafs.  Pour,  at  -different  time?,  upon  this  mafs  four 
times  its  weight  of  alcohol,  and  apply  a  gentle  heat  ; 
a  great  part  of  the  mafs  will  be  diffolved,  and  there 
will  remain  only  a  number  of  faline  fubftances.  Pour 
the  alcohol  folution  into  a  retort,  and  diftil  by  the  heat 
of  a  fand  bath  till  the  liquid,  after  boiling  fome  time,  is 
reduced  to  the  confiftence  of  a  thick  fyrup.  The  whole 
of  the  alcohol  is  now  feparated,  and  what  remains  in 
the  retort  cryftallizes  as  it  cools.  Thefe  cryftals  confift 
of  the  fubftance  known  by  the  name  of  urea.* 

This  fubftance  was  fir  ft  defcribed  by  Rouelle  the 
■Younger  in  1773,  under  the  name  of  the  faponaceous 
extracl  of  urine.  He  mentioned  feveral  of  its  pro- 
perties ;  but  very  little  was  known  concerning  its  na- 
ture till  Fourcroy  and  Vauquelin  publifhed  their  ex- 
periments on  it  in  1799.  Thefe  celebrated  che- 
rnifts  have  given  it  the  name  of  urea,  which  we  have 
adopted.. 


Urea. 


Urea,  obtained  in  this  manner,  has  the  form  of  cry- 
ftalline plates  crofting  each  other  in  different  directions. 
Its  colour  is  yellowilh  white  ;  it  has  a  fetid  fmell,  fome-  its  proper- 
what  refembling  that  of  garlic  or  arienic  ;  its  tafte  is  ties, 
ftrong  ind  acrid,  reiembling  that  of  ammoniacal  falts  ; 
it  is  very  v;fcid  and  difficult  to  cut,  and  has  a  good 
deal  of  refemblance  to  thick  honey. f     When  expofed  f  Fourcroy 
to  the  open  air,  it  very  foon  attracts  moifture,  and  \%andVau- 
converted  into  a  thick  brown  liquid.     It  is  extremely  q"el~n,'.        ' 
foluble  in  water  ;  and  during  its  folution,  a  confiderable  xxxy  p'g-,# 
degree  of  cold  is  produced. %     Alcohol  diflblves  it  with  j  mi,  p. 
facility,  but  fcarcely  in  fo  large  a  proportion  as  water.  88. 
The  alcohol  folution  yields  cryftals  much  more  readily 
on  evaporation  than  the  folution  in  water. 

When  nitric  acid  is  dropt  into  a  concentrated  folution 
of  urea  in  water,  a  great  number  of  bright  pearl  colour-  N^ 

ed  cryftals  are  depofited,  compofed  of  urea  and  nitric 
acid.  No  other  acid  produces  this  fingular  effect.  The 
concentrated  folution  of  urea  in  water  is  brown,  but  it 
becomes  yellow  when  diluted  with  a  large  quantity  of 
water.  The  infufion  of  nut  galls  gives  it  a  yellowifh 
brown  colour,  but  caufes  no  precipitate.  Neither  does 
the  infufion  of  tan  produce  any  precipitate. ||  ||  Ibid. 

When  heat  is  applied  to  urea,  it  very  foon  melts,  207 
fwells  up,  and  evaporates,  with  an  infupportably  fetid  Its  comP°- 
odour.  When  diftilled,  there  comes  over  firft  benzoic  nent  parts° 
acid,  then  carbonat  of  ammonia  in  cryftals,  fome  carbo- 
nated hydrogen  gas,  with  traces  of  pruffic  acid  and  oil ; 
and  there  remains  behind  a  large  refiduum,  compofed  of 
charcoal,  muriat  of  ammonia,  andmuriat  of  foda.  The 
diftillation  is  accompanied  with  an  almoft  infupportably 
fetid  alliaceous  odour.  Two  hundred  and  eighty-eight 
parts  of  urea  yield  by  diftillation  200  parts  of  carbonat. 
of  ammonia,  10  parts  of  carbonated  hydrogen  gas,  7 
parts  of  charcoal,  and  68  parts  of  benzoic  acid,  muriat 
of  foda,  and  muriat  of  ammonia.  Thefe  three  laft  in- 
gredients Fourcroy  and  Vauquelin  confider  as  foreign 
fubftances,  feparated  from  the  urine  by  the  alcohol  at 
the  fame  time  with  the  urea.  Hence  it  follows,  that 
100  parts  of  urea,  when  diftilled,  yield 

92.027  carbonat  of  ammonia, 
4.608  carbonated  hydrogen  gas, 
3.225  charcoal. 


99.860 
Now  200  parts  of  carbonat  of  ammonia  are  compofed 
of  86  ammonia,  90  carbonic  acid  gas,  and  24  water. 
Hence  it  follows,  that  100  parts  of  urea  are  compofed 
of  395  oxygen, 

32.5  azot, 

14.7  caibon, 

13.3  hydrogen.  . 

100.0. 
But  it  can  fcarcely  be  doubted,  that  the  water  which 
was  found  in  the  carbonat  of.  ammonia  exifted  ready 
formed  in  the  urea  before  the  diftillation.^]  \Ibld. 

When  the  folution  of  urea  in  water  is  kept  in  a  boil- 
ing heat,  and  new  water  is  added  as  it  evaporates,  the 
urea  is  gradually  decompofed,  a  very  great  quantity  of 
carbonat  of  ammonia  is  difengaged,  and  at  the  fame 
time  acetous  acid  is  formed,  and  fome  charcoal  preci-  *  Ihid'  P- 
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When  a  folution  of  urea  in  water  is  left  to  itfelf  for  s 
fome  time,  it  is  gradually  decompofed.     A  froth  col-  OUs  decora- 

lefts  pofiuon,. 
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lefts  011  its  furface  ;  air  bubbles  are  emitted  which  have 
a  ftrong  difagt  eeable  fmell,  in  which  ammonia  and  ace- 
tous acid  are  diftinguifhable.  The  liquid  contains  a 
quantity  of  acetous  acid.  The  decompofition  is  much 
more  rapid  if  a  little  gelatine  be  added  to  the  folution. 
In  that  cafe  more  ammonia  is  difengaged,  and  the  pro- 
portion of  acetous  acid  is  not  fo  great.* 

When  the  folution  of  urea  is  mixed  with  one-fourth 
of  its  weight  of  diluted  fulphuric  acid,  no  effervefcence 
takes  place  ;  but,  on  the  application  of  heat,  a  quantity 
of  oil  appears  on  the  furface,  which  concretes  upon 
cooling  ;  the  liquid,  which  comes  over  into  the  receiver, 
contains  acetous  acid,  and  a  quantity  of  fulphat  of 
ammonia  remained  in  the  retort  diffolved  in  the  undif- 
tilled  mafs.  By  repeated  diftillations,  the  whole  of  the 
urea  is  converted  into  acetous  acid  and  ammonia. f 

When  nitric  acid  is  poured  upon  cryftallized  urea,  a 
violent  effervefcence  takes  place,  the  mixture  frothes, 
affumes  the  form  of  a  dark  red  liquid,  great  quantities 
of  nitrous  gas,  azotic  gas,  and  carbonic  acid  gas,  are 
difengaged.  When  the  effervefcence  is  over,  there  re- 
mains only  a  concrete  white  matter,  with  fome  drops  of 
reddifh  liquid.  When  heat  is  applied  to  this  refiduum, 
it  detonates  like  nitrat  of  ammonia,  into  a  folution  of 
urea,  formed  by  its  attracting  moifture  from  the  atmo- 
fpheie,  an  equal  quantity  of  nitric  acid,  of  the  fpecific 
gravity  1.460,  diluted  with  twice  its  weight  of  water, 
was  added  ;  a  gentle  effervefcence  enfued  :  very  gentle 
heat  was  applied,  which  fupported  the  effervefcence  for 
two  days.  There  was  difengaged  the  firft  day  a  great 
quantity  of  azotic  gas  and  carbonic  acid  gas;  the  fe- 
cond  day,  carbonic  acid  gas,  and  at  laft  nitrous  gas.  At 
the  fame  time  with  the  nitrous  gas  an  odour  was  per- 
ceivable of  the  oxygenated  pruffic  acid  of  Berthollet. 
At  the  end  of  the  fecond  day,  the  matter  in  the  retort, 
which  was  become  thick,  took  fire,  and  burnt  with  a 
violent  explofion.  The  refiduum  contained  traces  of 
pruflic  acid  and  ammonia.  The  receiver  contained  a 
yellowifh  acid  liquor,  on  the  furface  of  which  fome 
drops  of  oil  fwam.J 

Muriatic  acid  diifolves  urea,  but  does  not  alter  it. 
Oxy-muriatic  acid  gas  is  abforbed  very  rapidly  by  a 
diluted  folution  of  urea ;  fmall  whililh  flakes  appear, 
which  foon  become  brown,  and  adhere  to  the  fides  of 
the  veffel  like  a  concrete  oil.  After  a  confiderable  quan- 
tity of  oxy-muriatic  acid  had  been  abforbed,  the  folu- 
tion, left  to  itfelf,  continued  to  effervefce  exceeding 
flowly,  and  to  emit  carbonic  acid  and  azotic  gas.  Af- 
ter this  effervefcence  was  over,  the  liquid  contained  mu- 
riat  and  carbonat  of  ammonia. 

Urea  is  diffolved  very  rapidly  by  a  folution  of  potafs 
or  foda  ;  and  at  the  fame  time  a  quantity  of  ammonia  is 
difengaged,  the  fame  fubftance  is  difengaged  when  urea 
is  treated  with  barytes,  lime,  or  even  magnefia.  Hence 
it  is  evident,  that  this  appearance  mud  be  afcribed  to  the 
muriat  of  ammonia,  with  which  it  is  conftantly  mixed. 
When  pure  folid  potafs  is  triturated  with  urea,  heat  is 
produced,  a  great  quantity  of  ammonia  is  difengaged. 
The  mixture  becomes  brown,  and  a  fubftance  is  depo- 
fited,  having  the  appearance  of  an  empyreumatic  oil. 
One  part  of  urea  and  two  of  potafs,  diffolved  in  four 
times  its  weight  of  water,  when  diftilled  give  out  a 
great  quantity  of  ammoniacal  water  ;  the  refiduum  con- 
jj  Ibid.         tained  acetite  and  carbonat  of  potafs.  || 

When  muriat  of  foda  is  diffolved  in  a  folution  of  urea 


\  Ibid,  p. 
107. 
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in  water,  it  is  obtained  by  evaporation,  not  in  cubic     Sugar 
cryftals,   its  uiual  form,   but  in  regular  octohedrons.  v<^v^/ 
Muriat  of  ammonia,  on  the  contrary,  which  cryftallizes 
naturally  in  o&oheurons,  is  converted  into  cubes,  by 
diffolving  and  cryftallizing  it  in  the  folution  of  urea. 

Such  are  the  properties  of  this  fingclar  fubftance,"  as 
far  as  they  have  been  afcertained  by  the  experiments  of 
Fourcroy  and  Vauquelin.  It  differs  from  all  animal 
fubftances  hitherto  examined,  in  the  great  proportion  of 
azot  which  enters  into  its  compofition,  and  in  the  faci- 
lity with  which  it  is  decompofed,  even  by  the  heat  of 
boiling  water. 

Sect.  VII.     Of  Sugar. 

Sugar  has  been  already  defcribed  in  the  former  part 
of  this  article  as  a  vegetable  fubltance  ;  nothing  there-  * 
fore  is  neceffary  here  but  to  point  out  the  different 
ftates  in  which  it  is  found  in  animals.  It  has  never  in- 
deed been  found  in  animals  in  every  refpecl  fimilar  to 
the  fugar  of  vegetables ;  but  there  are  certain  animal 
fubftances  which  have  fo  many  properties  in  common 
with  fugar,  that  they  can  fcarcely  be  arranged  under 
any  other  name.     Thefe  fubftances  are, 

1.  Sugar  of  milk, 

2.  Honey, 

3.  Sugar  of  diabetic  urine.  2n 

1.  The  method  of  obtaining  fugar  of  milk  has  been  Sugar  of 
already  detailed  in  the  article  Chemistry,  n°  488.  to  mirk, 
which  we  refer  the  reader.     For  an  account  of  its  pro- 
perties, we  are  indebted  to  the  obfervations  of  Mr  Lich- 
tenftein. 

When  pure,  it  has  a  white  colour,  a  fweetifh  tafte, 
and  no  fmell.  Its  cryftals  are  femitranfparent  regular 
parallelopipeds,  terminated  by  four-fided  pyramids.  Its 
fpecific  gravity,  at  the  temperature  of  550,  is  1.543. 
At  that  temperature,  it  is  foluble  in  feven  times  its 
weight  of  water;  but  is  perfectly  infoluble  in  alcohol. 
When  burnt,  it  emits  the  odour  of  caromel,  and  exhi- 
bits precifely  the  appearance  of  burning  fugar.  When 
diftilled,  it  yields  the  fame  products  as  fugar,  only  the 
empyreumatic  oil  obtained  has  the  odour  of  benzoic 

2.  Honey  is  prepared  by  bees,  and  perhaps  rather"-  7°. 
belongs  to  the  vegetable  than  the  animal  kingdom.     It       %I2 
has  a  white  or  yellowifh  colour,  a  foft  and  grained  con-  K 
fiftence,  a  faccharine  and  aromatic  fmell ;  by  means  of 
alcohol,  and  even  by  water,  with  peculiar  management, 
a  true  fugar  is  obtained  ;  by  diftillation  it  affords  an 
acid  phlegm  and  an  oil,  and  its  coal  is  light  and  fpongy 
like  that  of  the  mucilages  of  plants.     Nitric  acid  ex- 
tracts the  oxalic  acid,  which  is  entirely  fimilar  to  that 
of  fugar;   it  is  very  foluble  in  water,   with  which  it 
forms  a  fyrup,  and  like  fugar  paffes  to  the  vinous  fer- 
mentation.* .  *  four  , 

3.  The  urine  of  perfons  labouring  under  the  difeafe 
known  to  phyficians  by  the  name  of  diabetes,  yields,, 
when  evaporated,  a  confiderable  quantity  of  matter, 
which  poffeffes  the  properties  of  fugar. 

Sect.  VIII.     Of  Oils. 

The  oily  fubftances  found  in  animals  may  be  arran-  Fixed  V 
ged  under  three  heads  :  1.  Fixed  oils  ;  2.  Fat ;  3.  Sper- 
maceti, m 

1.  The  fixed  oils  are  obtained  chiefly  from  different 
kinds  of  filh,  as  the  whale,  &c. ;  and  they  are  diftin- 
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guifhed  by  the  name  of  the  animal  from  which  they  are 
P*''  obtained,  as  whale  oil,  &c.  Thefe  oils  agree  in  their 
properties  with  other  fixed  oils  ;  which  have  been  al- 
ready defcribed  in  the  article  Chemistry,  Part  II. 
Chap.  iii.  Suppl. 

2.  Fat,  or  rather  tallow,  is  a  well  known  animal  fub- 
ftance>  much  employed  in  the  manufacture  of  candles 
and  foap. 

It  has  a  white  colour,  often  with  a  fhade  of  yellow. 
When  frefh,  it  has  no  fmell,  and  but  little  tafte.  While 
cold,  it  is  hard  and  brittle  ;  but  when  expofed  to  the 
heat  <>f  920,'  it  melts,  and  afTumes  the  appearance  of  oil. 
The  fat,  however,  which  is  extracted  from  flefh  by  boil- 
ing, does  not  melt  till  it  reach  the  temperature  of  1270.* 
Tallow  and  fat,  in  other  refpetfrs,  have  the  properties 
of  fixed  oils.  They  feem  to  be  compofed  of  a  fixed  oil 
combined  with  febacic  acid.  When  ftrongly  heated, 
with  contact  of  air,  it  emits  a  fmuke  of  a  penetrating 
fmell,  which  excites  tears  and  coughing,  and  takes  fire 
when  fufficiently  heated  to  be  volatilized  :  the  charcoal 
it  affords  is  not  abundant.  If  fat  be  diftilled  on  a  wa- 
ter-bath, an  infipid  water,  of  a  flight  animal  fmell,  is  ob- 
tained, which  is  neither  acid  nor  alkaline,  but  which 
foon  acquires  a  putrid  fmell,  and  depofites  filaments  of 
a  mucilaginous  nature.  This  phenomenon,  which  takes 
place  with  the  water  obtained  by  diftillation  on  the  wa- 
ter bath  from  any  animal  fubftance,  proves,  that  this 
fluid  carries  up  with  it  a  mucilaginous  principle,  which 
is  the  caufe  of  its  alteration.  Fat,  diftilled  in  a  retort, 
affords  phlegm,  at  firft  aqueous,  and  afterwards  ftrong- 
ly acid  ;  an  oil,  partly  liquid,  and  partly  concrete  ;  and' 
a  very  fmall  quantity  of  charcoal,  exceedingly  difficult 
to  incinerate,  in  which  Crell  found  a  fmali  quantity  of 
phofphat  of  lime.  Thefe  products  have  an  acid,  and 
penetrating  fmell,  as  ftrong  as  that  of  fulphurous  acid. 
The  acid  is  the  febacic. 

3.  Spermaceti,  is  an  oily,  concrete,  cryftalline,  femi- 
erma-  tranfparent  matter,  of  a  peculiar  fmell,  which  is  ta- 
ken out  of  the  cavity  of  the  cranium  of  the  cachalot ; 
it  is  purified  by  liquefaction,  and  the  feparation  of  an- 
other fiuisUand  inconcrefcible  oil,  with  which  it  is  mix- 
ed. This  fubftance  exhibits  very  Angular  chemical 
properties ;  for  it  refembles  fixed  oils  in  fome  refpects 
and  volatile  oils'in  others. 

When  heated  to  the  temperature  of  133°,'}"  it  melts; 
and  if  the  heat  be  increafed,  it  evaporates  without  much 
alteration.  When  repeatedly  diftilled,  however,  it  lofes 
its  folid  form,  and  becomes  like  oil.  When  heated  in 
contadt  with  air,  it  takes  fire,  and  burns  uniformly  with- 
out any  difagreeable  odour  :  hence  its  ufe  in  making 
candles. 

By  long  expofure  in  hot  air  it  becomes  yellow  and 
rancid.  Pure  alkali  combines  with  it,  and  forms  a  foap. 
Nitric  and  muriatic  acids  do  not  affect  it,  but  fulphu- 
ric  acid  diffolves  it  and  alters  its  colour. 

Sect.  IX.     Of  Acids. 

The  acids  hitherto  difcovered  in  the  animal  kingdom 
are  the  nine  following. 
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1.  Sulphuric,  4.  Carbonic,  7.  Formic, 

2.  Muriatic,    '  5.  Benzoic,  8.  B'  mbyc, 

3.  Phofphoric,  6.  Sebacic,  9.  Uiic. 
The  firft  eight  of  thefe  have  been  already  defcribed  in 
the  article  Chemistry,  Suppl.  it  is  unneceffary  there- 
fore to  defcribe  them  here. 

Few  perfuns  are  ignorant  that  concretions  fometimes  Difcovery 
form  in  the  human  urinary  bladder,  and  produce  that  of"nc 
very  formidable  difeafe   known  by  the  names  of  the  aci  ' 
Jlone  and  the  gravel.     Thefe  concretions  are  often  ex- 
tracted by  a  furgical  operation  :  they  are  called  urinary 
calculi. 

1'he  moft  common  of  thefe  calculi  is  of  a  brown  co- 
lour, and  very  foluble  in  pure  potafs  or  foda  ley. 

If  into  an  alkaline  folution  of  one  of  thefe  calculi  a 
quantity  of  acetous  acid  be  poured,  a  copious  brown  co- 
loured precipitate  immediately  appears,  which  may  be 
feparated  and  edulcorated  in  a  fmall  quantity  of  water. 
This  fubftance  is  uric  acid.*  *  Fourcroy, 

It  was  difcovered  by  Scheele  in  1776,  and  the  ^™_ 
French  chemifts  afterwards  called  it  liihic  acid:  but 
this  name,  in  confequence  chiefly  of  fome  remarks  of 
Dr  Pearfon  on  its  impropriety,  has  been  lately  given 
up,  and  that  of  uric  (l)  acid  fubftituted  in  its  place. 
We  have  adopted  the  new  name,  becaufe  we  think  it 
preferable  to  the  old  ;  which  indeed  conveyed  a  kind 
of  inconfiftency  to  thofe  who  attended  to  the  etymolo- 
gical meaning  of  the  word.  217 

Uric  acid  pofTefTes  the  following  properties  :  it  cry-  Its  proper- 
ftallizes  in  thin  plates  ;  has  a  brown  colour,  and  fcarce- ties' 
ly  any  tafte.     Cold  water  fcarcely  diffolves  any  part  of 
it ;  but  it  is  foluble  in  360  parts  of  boiling  water.    The 
folution  reddens  vegetable  blues,  efpecially  the  tincture 
of  turnfol.     A  great  part  of  the  acid  precipitates  again 
as  the  water  cools.     It  combines  readily  with  alkalies 
and  earths  ;  but  the  compound  is  decompofed  by  every 
other  acid.     Sulphuric   acid,  when  concentrated,  de- 
compofes  it  entirely.*      Nitric  acid  diffolves  it  readily :  *  ScbeeU,u 
the  folution  is  of  a  pink  colour,  and  has  the  property  20°' 
of  tinging  animal  fubftances,  the  fkin  for  inftance,  of 
the   fame   colour.f     When    this   folution  is  boiled,  a  f  IMZ.  and 
quantity  of  azotic  gas,  carbonic  acid  gas,  and  of  pruG-  1>earf0'1- 
fie  acid,  is  difengaged."^     Oxy-muriatic  acid  converts  \  Fourcroy, 
it  in  a  few  minutes  into  oxalic  acid,$  Ann.  de 

When  diftilled,  about  a  fourth  of  the  acid  paffes  over  CMm.xxvii, 
a  little  altered,  and  is  found  in  the  receiver  cryftallized  ?  ?* 
in  plates  ;  a  few  drops  of  thick  oil  make  their  appear-  feai  J^~ 
ance  ;  -g-th  of  the  acid  of  concrete  carbonat  of  ammo-  xxxii.  184. 
nia,  fome  prufliat  of  ammonia,  fome  water,  and  car- 
bonic acid  ;  and  there  remains  in  the  retort  charcoal, 
amounting  to  about  -^V-h  °f  the  weight  of  the  acid  di- 
ftilled. ||  (J  Fourcroy, 

Thefe  facts  are  fuffkient  to  fhew  us,  that  uric  acid  is  Hid.  xvi. 
compofed  of  carbon,  azot,  hydrogen,  and  oxygen  ;  and  II^* 
that  the  proportion  of  the  two  laft  ingredients  is  much 
fmaller  than  of  the  other  two. 

The  different  falts  which  uric  acid  forms  with  alka- 
line and  earthy  bafes  have  not  been  examined  with  at- 
tention ;  but  urat  of  potafs,  of  foda,  and  of  lime,  have 
been  formed  both  by  Scheele  and  Fourcroy  ;  and  urat 

of 


(l)  From  urine,  becaufe  this  acid  is  always  found  in  human  urine, 
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fluids,  the  mod;  important  of  which  is  the  Hood,  which    Bone- 
pervades  every  part  of  the  fyftem  in  all  the  larger  ani-  v-*'v> 
mals :  The  reft  are  known  by   the  name  of  fecretions, 
becaufe  they  are  formed  or  fecreted,  as  the  anatomifts 
term  it,  from  the  blood.     The  principal  animal  fecrc- 


The  order  of  the  affinities  of  the  different  bafes  for 
uric  acids  is  entirely  unknown  ;  but  it  has  been  afcer- 
tained,  that  its  affinity  for  thefe  bafes  is  much  weaker 

than  that  of  any  other  acid.     Its  falts  are  decompofed    tions  are  the  following : 
even  by  pruffic  and  carbonic  acid. 


Sect.  X.     Of  Alkalies,  Earths,  and  Metals. 

1.  All  the  three  alkalies  have  been  found  in  the  ani- 
mal kingdom,  as  we  fhall  fhew  in  the  next  chapter. 

2.  The  only  earths  which  have  been  found  in  animals 
are,  1.  Lime, 

2.  Magnefia, 

3.  Silica. 

The  firft  in  great  abundance,  almoft  in  every  large  ani- 
mal ;  the  other  two  very  rarely,  and  only  as  it  were  by 
accident. 

3.  The  metals  hitherto  found  in  animals  are, 

1.  Iron, 

2.  Manganefe. 

The  firft  exifts  in  all  the  larger  animals  in  fome  confi- 
derable  quantity  ;  the  fecond  has  fcarce  ever  been  found 
in  any  quantity  fo  great  as  to  admit  of  being  weigh- 
ed. 

Such  are  the  fubftances  hitherto  found  in  animals. 
The  fimple  bodies  of  which  all  of  them  confift  are  the 
following  : 

1.  Azot,  6.  Phofphorus,  11.  Magnefia, 

z.  Carbon,         7.  Muriatic  acid,  12.  Silica, 

3.  Hydrogen,    8.  Potafs,  13.  Iron, 

4.  Oxygen,         9.  Soda,  14.  Manganefe. 

5.  Lime,  10.  Sulphur, 

Of  thefe,  magnefia  and  filica  may  in  a  great  meafure 
be  confidered  as  foreign  bodies;  for  they  are  only  found 
in  exceedingly  minute  quantities,  and  the  laft  not  unlets 
in  cafes  of  difeafe.  The  principal  elementary  ingre- 
dients are  the  firft  fix :  animal  fubftances  may  be  con- 
fidered as  in  a  great  meafure  compofed  of  them.  The 
firft  four  conftitute  almoft  entirely  the  foft  parts,  and 
the  other  two  form  the  bafis  of  the  hard  parts.  But 
we  will  be  able  to  judge  of  this  much  better,  after  we 
have  taken  a  view  of  the  various  parts  of  animals  as  they 
exift  ready  formed  in  the  body.  This  fhall  be  the  fub- 
je<5t  of  the  next  chapter. 

Chap.  II.     Of  the  Parts  of  Animals. 

The  different  fubftances  which  compofe  the  bodies 
of  animals  have  been  defcribed  with  fufficient  minute- 
nefs  in  the  article  Anatomy,  Encycl.  to  which  we  beg 
leave  to  refer  the  reader.  Any  repetition  in  this  place 
would  be  improper.  Thefe  fubftances  are  the  follow- 
ing 


1.  Milk, 

2.  Saliva, 

3.  Pancreatic  juice, 

4.  Bile  and  biliary  cal- 

culi, 

5.  Tears, 


6.  Mucus  of  the  nofe, 

7.  Sinovia, 

8.  Semen, 

9.  Liquor  of  the  amnios, 
10.  Urine  and  urinary  cal. 

culi. 


I. 

Bones  and  fhells, 

6. 

Cartilages, 

2. 

Mufcles, 

7- 

Skin, 

3- 

Tendons, 

8. 

Brain  and  nerves, 

4- 

Ligaments, 

9- 

Horns  and  nails, 

5- 

Membranes, 

10. 

Hair  and  feathers. 

Befides   thefe  fubftances  which  conftitute  the  folid 
part  of  the  bodies  of  animals,  there  are  a  number  of 


Thefe  fubftances  fhall  form  the  fubjed  of  the  following 
fecuons. 

Sect.  I.     Of  Bones. 

By  bones,  we  mean  thofe  hard,  folid,  well-known 
fubftances,  to  which  the  firmnefs,  fhape,.  and  ftrength 
of  animal  bodies,  are  owing  ;  which,  in  the  larger  ani- 
mals, form,  as  it  were,  the  ground- work  upon  which  all 
the  reft  is  built.  In  man,  in  quadrupeds,  and  many 
other  animals,  the  bones  are  fituated  below  the  other 
parts,  and  fcarcely  any  of  them  are  expofed  to  view ; 
but  fhell-fifh  and  fnails  have  a  hard  covering  on 
the  outfide  of  their  bodies,  evidently  intended  for  de- 
fence. As  thefe  coverings,  though  known  by  the  name 
of  falls,  are  undoubtedly  of  a  bony  nature,  we  fhall  in- 
clude them  alfo  in  this  fection.  For  the  very  fame  rea- 
fons,  it  would  be  improper  to  exclude  egg-Jhells,  and 
thofe  coverings  of  certain  animals,  the  tortoife  for  in- 
ftance,  known  by  the  name  of  crujls. 

It  had  been  long  known,  that  bones  may  be  rendered 
foft  and  cartilaginous  by  keeping  them  in  diluted  acid 
folutions,  and  that  fome  acids  even  diffolve  them  alto- 
gether ;  that  when  expofed  to  a  violent  heat,  they  be- 
come white,  opaque,  and  brittle;  and  Dr  Lewis  had 
obferved,  that  a  fudden  and  violent  heat  rendered  them 
hard,  femitranfparent,  and  fonorous.  But  their  com- 
ponent parts  remained  unknown  till  Scheele  mentioned  . 
in  his  diifertation  on  Fluor  Spar,  publifhed  in  the  Stock- 
holm Tranfaclions  for  1771,  that  the  earthy  part  of 
bones  is  phofphat  of  lime  (m).  Since  that  time  consi- 
derable additions  have  been  made  to  the  chemical  ana- 
lyfis  of  thefe  fubftances  by  Berniard,  Bouillon,  and  Rou- 
elle.  Mr  Hatchett  has  publifhed  a  very  valuable  paper 
on  the  fubjeel  in  the  Philofophical  Tranfaclions  for 
1799  ;  and  in  the  34th  volume  of  the  Annalei  de  Chi- 
mie,  Mr  Merat-Guillot  has  given  us  a  table  of  the  com- 
ponent parts  of  the  bones  of  a  confiderable  number  of 
animals. 

The  bony  parts  of  animals  may  be  divided  into  three 
claffes;  namely,  bones,  crufs,  and  fhells,  a 

1.   Bones  have  a  confiderable  degree  of  hardnefs ;  Prop:  :i 
when  recent,  they  contain  a  quantity  of  marrow,  which  of  bo 
may  be  partly  leparated  from  them.     When  the  water 
in  which  bones  have  been  for  fome  time  boiled  is  eva- 
porated to  a  proper  confidence,  it  affumes  the  form  of 
a  gelly  ;  bones  therefore  contain  gelatine.  % 

If  a  piece  of  bone  be  kept  for  fome  time  in  diluted  Thei 
muriatic,  or  even  acetous  acid,  it  gradually  lofes  a  con-  Pone 
fiderable  part  of  its  weight,  becomes  foft,  and  acquires  parts 


(m)  The  difcoverer  of  this  has  not  been  completely  afcertained  :  Scheele  does  not  claim  it  in  that  paper j 
Bergman  gives  it  to  Gahn  ;  but  Crell  affirms  that  it  was  made  by  Scheele. 
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a  certain  degree  of tranfparency;  and,  in  fhort,  acquires 
all  the  properties  of  cartilage.  Bone  therefore  confifts 
of  cartilage,  combined  with  fome  fubftance  which  thefe 
acids  are  capable  of  diffolving  and  carrying  off. 

If  pure  ammonia  be  dropt  into  the  acid  which  has 
reduced  the  bone  to  this  ftate,  a  quantity  of  white  pow- 
der precipitates,  which  poffeffes  all  the  properties  of 
phofphat  of  lime.  The  fubftance,  then,  which  was  com- 
bined with  the  cartilage  is  phofphat  of  lime. 

After  the  phofphat  of  lime  has  precipitated,  the  ad- 
dition of  carbonat  of  ammonia  occafions  a  farther  pre- 
cipitate, which  confifts  of  carbonat  of  lime :   but  the 
hett,  quantity  of  this  precipitate  is  inconfiderable.*     When 
'ranf.  concentrated  acids  are  poured  on  bones,  whether  recent 
P"      or  calcined,   an  effervefcence  is  perceptible ;    the  gas 
which  efcapes  renders  lime  water  turbid,  and  is  there- 
fore carbonic  acid.     Now  fince  bones  contain  carbonic 
acid,  and  lince  they  contain  lime  alfo  uncombined  with 
'    any  acid  ftronger  than  carbonic — it  is  evident  that  they 
contain  a  little  carbonat  of  lime.     Mr  Hatchett  found 
this  fubftance  in  all  the  bones  of  quadrupeds  and  of 
fiih  which  he  examined. f 

When  bones  are  calcined,  and  the  refiduum  is  di del- 
ved in  nitric  acid,  nitrat  of  barytes  caufes  a  fmall  pre- 
cipitate, which  is  infoluble  in  muriatic  acid,  and  is 
therefore  fulphat  of  barytes. J  Confequently  bones  con- 
tain fulphuric  acid.  It  has  been  afcertained,  that  this 
acid  is  combined  with  lime.  The  proportion  of fulphat 
of  lime  in  bones  is  very  inconfiderable. 

Thus  we  have  feen,  that  bones  are  compofed  of  car- 
tilage, which  confifts  almoft  entirely  of  gelatine,  of 
phofphat  of  lime,  carbonat  of  lime,  and  fulphat  of 
lime.  The  following  table,  drawn  up  by  Merat  Guil- 
lot,||  exhibits  a  comparative  view  of  the  relative  pro- 
portion of  thefe  ingredients  in  a  variety  of  bones.  The 
fulphat  of  lime,  which  occurs  only  in  a  very  fmall  quan- 
tity, has  been  confounded  with  phofphat  of  lime. 


bones  ;  but  in  them  the  proportion  of  carbonat  of  lime 
far  exceeds  that  of  phofphat.* 

Thus  1  go  parts  of  lobfter  cruft  contain 

60  carbonat  of  lime, 

14  phofphat, 

26  cartilage. 

100  f 
One  hundred  parts  of  crawfifh  cruft  contain 
60  carbonat  of  lime, 
1 2  phofphat  of  lime, 
28  cartilage. 

1004 
One  hundred  parts  of  hens  egg-fhells  contain 
89.6  carbonat  of  lime, 
5.7  phofphat  of  lime, 
4.7  animal  matter. 


*   Hatchett, 
Pbil.  Tranf. 
1799,-  P- 
321.  aed 
3*4- 

7  Merat- 
Guillot,Ann.- 
de  Chim. 
xxxiv.  71. 
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One  hundred  parts  contain 

Gela- 
tine, 

Phofp. 
of  lime 

Carb. 
of  lime 

Lofs. 

Human  bones  from  al 
burying  ground,        J 

10 

67 

*-5 

I5.5 

Do.  dry,  but  not  from? 
under  the  earth,         J 

23 

63 

2 

2 

Bone  of  ox,  -     -     -    - 

3 

93 

2 

2 

calf,    -     -     - 

25 

54 

trace 

21 

horfe,    -     -     - 

9 

67.5 

1.25 

22.25 

{heep,       -     - 

16 

70 

0.5 

l3-5 

elk,  -     -     -     - 

i-5 

90 

1 

7-5- 

hog,    -     -     - 

17 

52 

1 

3° 

hare,      -     -     - 

9 

B5 

1 

5 

pullet,      -     - 

6 

72 

i-5 

20.5 

pike,      -     -     - 

12 

64 

1 

23 

carp,  -     -     - 

6 

45 

0.5 

48.5 

Horfe  tooth,       -     -     - 

12 

85.5 

0.25 

2,25 

24 

64 

O.I 

11. 15 

Hartfiiorn,     -     -     -     - 

27 

57-5 

1 

14.5 

I  OO.O.  |j  ^Vauqtielin, 

Mr  Hatchett  found  traces  of  phofphat  of  lime  alfo  in  'W' xxix-  6' 
the  fliells  of  fnails.  %%% 

3.  The  fhells  of  fea  animals  may  be  divided  into  two  Compo- 
claffes  :  The  firft  has  the  appearance  of  porcelain  ;  their  "p^f ts 
furface  is  enamelled,  and  their  texture  is  often  flightly  °       e  * 
fibrous.      Mr  Hatchett  has  given  them  the  name  of 
porcellaneous  fhells.     The  fecond  kind  of  (hell  is  known 
by  the  name  of  mother  of  pearl.     It  is  covered  with  a 
flrong  epidermis,  and  below  it  lies  the  fhelly  matter  in 
layers.*     The  fhell  of  the  frefh  water  mufcle,  mother  *  Herljant, 
of  pearl,  heliotis  iris,  and  turbo  olearius,  are  inftances  Me™'  Far' 
of  thefe  fhells.  ffc^S"" 

Porcellaneous   fhells   are  compofed   of  carbonat  of##.  3^. 
lime  cemented  together  by  a  very  fmall  quantity  of 
animal  matter. f  f  Hatchett,, 

Mother  of  pearl  fhells  are  compofed  of   alternate ibid- 
layers  of  carbonat  of  lime  and  a  thin  membranace- 
ous or  cartilaginous  fubftance.     This  cartilage  ftill  re- 
tains the  figure  of  the  fhell,  after  all  the  carbonat  of 
lime  has  been  ieparated  by  acids. \  \Ibid.  318, 

Mother  of  pearl  contains  66  carbonat  of  lime, 

34  cartilage.  * 


I OO.  ||  I   Merat- 

Coral,  which  is  a  bony  fubftance  formed  by  certain  Guillot> ibid* 
fea  infects,  has  a  nearer  relation  to  mother  of  pearl  fhells 
in  its  ftructure  than  to  any  other  bony  fubftance,  as  the 


following  table«fj  will  fhew. 

White  coral. 
Carbonat  of  lime,  50 

Animal  matter,  50 

100 


Red  coral. 

53-5 
46.5 


1000 


f  Merat- 

Articulated    Guillot> ibid" 
coraline. 

49 
5i 

100 


uhctt,       The  enamel  of  the  teeth  is  compofed  of  the  fame 
I  Tranf.  earthy  ingredients  as  other  bones ;  but  it  is  totally  des- 
titute of  cartilage.* 

2.  The  cruftaceous  coverings  of  animals,  as  of  echi- 
ni, crabs,  lobfters,  prawns,  and  cray-fifh,  and  alfo  the 
fhells  of  eggs,  are  compofed  of  the  fame  ingredients  as 
Suppl.  Vol.  I  li- 


ar 

t  po- 
le parts 

pen  i  ilk* 


Sect.  II.     Of  the  Muscles  of  Animals. 

The  mufcular  parts  of  animals  are  known  in  common 
language  by  the  name  offlejh.  They  conftitute  a  con- 
fiderable  proportion  of  the  food  of  man. 

Mufcular  flefh  is  compofed  of  a  great  number  of 
fibres  or  threads,  commonly  of  a  redd'fh  or  whitifh  co- 
lour ;  but  its  appearance  is  too  well  known  to  require 
any  defcription.  Hitherto  it  has  not  been  fubjedted 
to  any  accurate  chemical  analyfis.  Mr  Thouvenel,  in- 
deed, has  pubiifhed  a  very  valuable  difiertation  on  the 

Hh  fubject; 
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Mufcles  of  fubject;  but  his  anaiyfis  was  made  before  the  method  only  that  they  are  compofed,  in  a  great  meafure,  of      skin 
/^1^\  of  examining  animal  fubftances  was  fo  well  underftood  gelatine;  for  it  is  partly  from  them  that  glue  is  made;  v^v->, 
as  it  is  at  pj  efent.     It  is  to  him,  however,  that  we  are  which  does  not  differ  from  gelatine,  except  in  not  being 
indebted  for  almoft  all  the  fads  known  concerning  the  perfectly  pure, 
compofition  of  mufcle.  Mr  Hatchett  has  afcertained  that  they  contain  no 
It  is  fcarcely  poffible  to  feparate  the  mufcle  from  all  phofphat  of  lime  as  a  condiment  part,  and  fcarcely  any 
the  other  fubftances  with  which  it  is  mixed.     A  quan-  faline  ingredients  ;  for  when  calcined  they  leave  but  a 
tity  of  fat  often  adheres  to  it  clofely  ;  blood  pervades  very  inconfiderable  refiduum.       Thus    250  grains  of 
the  whole  of  it ;  and  every  fibre  is  enveloped  in  a  par-  hog's  bladder  left  only  0.02  grain  of  refiduum. f  f  Phil. 
ticular  thin  membranous  matter,  which  anatomifts  dif-                              o            jy       nf  ti     c  Tra11j.11 
tinguiih  by  the  name  of  cellular  fubjianee.     The  anaiyfis                                      *               J     f     A/A"                           P-  333- 
of  the  mufcle,  then,  cannot  be  fuppofed  to  exhibit  an        The   fkin  is  that  ftrong  thick  covering  which  en- 
accurate  view  of   the  compofition   of   pure  mufcular  velopes  the  whole  external  furface  of  animals.    Itisccm- 
fibres,  but  only  of  mufcular  fibre  not  perfectly  feparated  pofed  chiefly  of  two  parts:  a  thin  white  elaftic  layer  on 
223        from  other  fubftances.  the  outfide,  which  is  called  epidermis,  or  cuticle ;  and  a 
Anaiyfis  of       1.   When  a  mufcle  is  well  wafhed  in  cold  water,  fe-  much  thicker  layer,  compofed  of  a  great  many  fibres,  D 
mufcles.       veral  of  its  parts  are  diffolved,  and  may  be  obtained  by  clofely  interwoven,  and  difpofed  in  different  directions ;                   j, 
the  ufual  chemical  methods.     When  the  water  is  eva-  this  is  called  the  cutis,  or  true  fiin.     The  epidermis  is 
porated  flowly,  it  at  lad  coagulates,  and  the  coagusum  that  part  of  the  fkin  which  is  railed  in  blifters. 
may  be  feparated  by  means  of  a  filter.     It  poffeffes  the         1.  The  epideimis  is  ealily  feparated  from  the  cutis  Epidem 
properties  of  albumen.  by  maceration  in  hot  water.      It  poffeffes  a  very  great 

2.  The  water  is  then  to  be  evaporated  gently  to  dry-  degree  of  eladicity.  % 
nefs,  and  alcohol  poured  upon  the  dry  mafs  :  part  of  it        It  is  totally  infoluble  in  water  and  in  alcohol.     Pure  Its  prop 
is  diffolved  by  digedion,  and  there  remains  a  faline  fub-  fixed  alkalies  difTolve  it  completely,  as  does  lime  like-ties> 
dance,  which  has  not  been  examined  ;  but  which  Four-  wife,  though  llowly.J     Sulphuric  and  muriatic  acids  {  chapk 
croy  conjectures  to  be  a  phojphat.  do  not  diffolve  it,  at  lead  they  have  no  fenfible  action  Ann.  dt 

3.  When  the  alcohol  is  evaporated  to   drynefs,  it  on  it  for  a  considerable  time;  but  nitric  acid  foon  de-  tt'»»-x 
leaves  a  peculiar  mucous  fubdance,  foluble  both  in  vva-  prives  it  of  its  elasticity,  caufes  it  to  fall  to  pieces,  and  2%l' 
ter  and  alcohol;  and  when  its  watery  folution  is  very  probably  foon  decompofes  it.$  §Cruihl, 
much  concentrated,  it  affumes  an  acid  and  bitter  tafte.         It  is  well  known  that  the  living  epidermis  is  tinged  »»  hjaj 
*It  fwells  upon  hot  coals,  and  melts,  emitting  an  acid  yellow  almod  indantaneoufly  by  nitric  acid;  but  this  PerlPir\ 
and  penetrating  fmell.     It  attracts  moidure  from  the  effect  dues  not  take  place,  at  lead  fo  fpeedily,  when  the  p"  3?' 
air,  and  forms  a  faline  efflorefcence.     In  a  hot  atmo-  dead  cuticle  is  plunged  in  nitric  acid  altogether. ||  ||  ibid. 
fphere  it  becomes  four  and  putiefies.     All  thefe  pro-        2.  When  a  portion  of  cutis  is  macerated  for  fome       «' 
perties  render  it  probable   that  this   fubdance  of  Mr  hours  in  water,  and  agitation  and  preffure  is  employed      Cut: ' 
Thouvenel  is  that  which  is  converted  into  %oonic  acid  to  accelerate  the  effect,  the  blood,  and  all  the  extrane- 
duriner  the  roading  of  meat.  ous  matter  with  which  it  was  loaded,  are  feparated  from 

4.  The  mufcle  is  now  to  be  boiled  in  water  for  fome  it,  but  its  texture  remains  unaltered.  On  evaporating 
time.  A  quantity  of  fat  appears  on  its  furface  in  the  the  water  employed,  a  fmall  quantity  of  gelatine  may 
form  of  oil,  which  may  be  taken  off.  be  obtained.     No  fubfequent  maceration  in  cold  water 

5.  The  water,  when  evaporated  fufficiently,  affumes  has  any  farther  effect ;  the  weight  of  the  cutis  is  not 
the  form  of  a  jelly  on  cooling,  and  therefore  contains  a  diminifhed,  and  its  texture  is  not  altered  :  but  if  it  be 
portion  of  gelatine.  It  contains  alfo  a  little  of  the  faline  boiled  in  a  fufficient  quantity  of  water,  it  may  be  com- 
iubilance,  and  of  the  mucous  fubdance  mentioned  above,  pletely  diffolved,  and  the  whole  of  it,  by  evaporating 

6.  The  refiduum  of  the  mufcle  is  now  white  and  in-  the  water,  obtained  in  the  date  of  gelatine  *  *  &.„ 
fipid,  of  a  fibrous  ftructure,  and  infoluble  in  water,  and  Seguin  informs  us  that  he  has  afcertained,  by  a  great  Nicfa, 
has  all  the  properties  of  Jibrina.  variety  of  experiments,  that  the  cutis  differs  from  ge-  J0"™  ; 

Thus  it  appears  that  mufcle  is  compofed  of  latine  merely  in  containing  an  additional  quantity  of*'1" 

Albumen,  oxygen.     Hot  water  (he  fays)  expels  this  oxygen,  and  Com.  j 

Mucous  matter,  thus  converts  cutis  into  gelatine. f     As  thefe  experi-0fge  1 

Gelatine,  ments  have  not  been  publifhed,  it  is  impoffible  to  form  f  lbk  1 

Fibrir.a,  any  judgment  of  their  weight.  2 

A  fait.  It  is  the  fkin  or  cutis  of  animals  of  which  leather  is  Natu  f 

The  French  chemids  have  difcevered,  that  when  a  formed.     The  procefs  of  converting  fkin  into  leather  is tanm 

piece  of  mufcle  is  allowed  to  remain  a  fufficient  time  in  called  tanning.     This  procefs,  though  praclifed  in  the 

diluted  iulphuric  acid,  it  is  converted  into  a  fubdance  earlied  ages,  was  merely  empyrical,  till  the  happy  inge- 

refembling  tallow:  weak  nitric  acid,  on  the  other  hand,  nuity  of  Mr  Seguin  led  him  to  difcover  its  real  nature., 

■  Kumboli    converts  it  into  a  fubdance  refembling  <wax.*  After  the  epidermis  and  all  the  impurities  of  the  fkin, 

en  Gatvi-  ,  ■  have  been  feparated,   and  its  pores  have  been  fo  far 

nir,n    i7o  Sect.   III.     Of  the  c>oft  and  White  Parts  of  ,  r  ,     •       c  ,    .         r      ,  „  ,  , 

mjm,  iyu.  A  opened  as  to  admit  or  being  completely  penetrated,  it 

is  deeped  in  an  infufion  of  oak-bark,  which  confids  o£ 

Those  parts  of  animals  to  which  anatomifts  have  gallic  acid  and  tan.     The  gallic  acid  (if  we  believe  Se- 

eiven  the  names  of  cartilage,  tendon,  ligament,  mem-  guin)  deprives  the  fkin  gradually  of  oxygen,  and  thus 

brane,  differ  altogether  in  their  appearance  from  the  converts  it  into  gelatine,  and  the  tan  combines  with. 

mufcles,    They  have  never  been  analyfed.     We  know  this.. gelatine,  the  inftant  it  is  formed  ;  and  this  procefs 

goes 
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Br  1  and  goes  on  Co  (lowly  that  the  texture  of  the  fkin  is  not  al- 
1>  ves.    tered.     Leather,  therefore,  is  merely  a  combination  of 
|j$«j5r  gelatine  and  tan. J 
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Sect.  V.     Of  the  Brain  and  Nerpes. 

The  brain  and  nerves  are  the  inftruments  of  fenfa- 
tion,  and  even  of  motion  ;  for  an  animal  lofes  the  power 
of  moving  a  part  the  inftant  that  the  nerves  which 
enter  it  are  cut. 

The  brain  and  nerves  have  a  ftrong  refemblance  to 
each  other ;  and  it  is  probable  that  they  agree  alfo  in 
their  compofition.  But  hitherto  no  attempt  has  been 
made  to  analyfe  the  nerves.  The  only  chemifts  who 
have  examined  the  nature  of  brain  are  Mr  Thouret* 
and  Mr  Fourcroy.J 

The  brain  confifts  of  two  fubflances,  which  differ 
from  each  other  fomewhat  in  colour,  but  which,  in 
other  refpe&s,  feem  to  be  of  the  fame  nature.  The 
outermoft  matter,  having  fome  fmall  refemblance  in  co- 
lour to  wood-afhes,  has  been  called  the  cineritious  part ; 
the  innermoft  part  has  been  called  the  medullary  part. 

Brain  has   a  foft  feel,  not  unlike  that  of  foap ;  its 


clear.  The  brain  is  completely  decompofed,  a  quan- 
tity of  ammonia  combines  with  the  acid  and  forms  ful- 
phat  of  ammonia,  while  charcoal  is  precipitated.  The 
water,  by  evaporation  and  treatment  with  alcohol, 
yields  fulphats  of  ammonia  and  lime,  phofphoric  acid, 
and  phofphats  of  foda  and  ammonia.  Brain  therefore 
contains  Phofphat  of  lime, 

1  ' foda, 

ammonia. 

Traces  alio  of  fulphat  of  lime  can  be  difcovered  in 
it.  The  quantity  of  thefe  falts  is  very  fmall ;  altogether 
they  do  not  amount  to  -r-f^th  part.[| 

Diluted  nitric  acid,  when  triturated  with  brain,  like- 
wife  diffolves  a  part,  and  coagulates  the  reft.  The  fo- 
lution  is  tranfparent.  When  evaporated  till  the  acid 
becomes  concentrated,  carbonic  acid  gas  and  nitrous 
gas  are  difengaged  ;  an  effervefcence  takes  place,  white 
fumes  appear,  an  immenfe  quantity  of  ammonia  is  dif- 
engaged, a  bulky  charcoal  remains  mixed  with  a  con- 
fiderable  quantity  of  oxalic  acid.* 

When  brain  is  gradually  evaporated  to  drynefs  by 


Brain  and 
Nerves. 


230 
Its  analyfis* 


|J  Ann.  de 
Chim.  xvi. 
a88. 


*  Ibid.  30  f. 


the  heat  of  a  water  bath,  a  portion  of  tranfparent  li- 

texture  appears  to  be  very  clofe;  its  fpecific  gravity  is    quid  feparates  at  firft  from  the  reft,  and  the  refiduum, 

greater  than  that  of  water.  when  nearly  dry,  acquires  a  brown  colour  ;  its  weight 

When  brain  is  kept  in  clofe  veflels  fo  that  the  exter-    amounts  to  about  one-fourth  of  the  frefti  brain.  It  may 

nal  air  is  excluded,  it  remains  for  a  long  time  unaltered,     ftill  be  formed  into  an  emulfion  with  water,  but  very 


Fourcroy  filled  a  glafs  veffel  almoft  completely  with 
pieces  of  brain,  and  attached  it  to  a  pneumatic  appa- 
ratus ;  a  few  bubbles  of  carbonic  acid  gas  appeared  at 
firft,  but  it  remained  above  a  year  without  undergoing 


\  4I'  »97'  any  farther  change. £ 


foon  feparates  again  fpontaneoufly. 

When  alcohol  is  repeatedly  boiled  upon  this  dried 
refiduum  till  it  ceafes  to  have  any  more  adtion,  it  dif- 
folves about  five-eighths  of  the  whole.  When/  this  al- 
cohol cools,    it  depofits  a  yellowifh  white  fubftance, 


This  is  very  far  from  being  the  cafe  with  brain  ex-  compofed  of  brilliant  plates.  When  kneaded  together 
pofed  to  the  atmofphere.  In  a  few  days  (at  the  tern-  by  the  fingers,  it  aflumes  the  appearance  of  a  ductile 
perature  of  6o°)  it  exhales  a  moft  deteftable  odour,  be-  pafte  :  at  the  temperature  of  boiling  water  it  becomes 
comes  acid,  alTumes  a  green  colour,  and  very  foon  a  foft,  and  when  the  heat  is  increafed  it  blackens,  exhales 
great  quantity  of  ammonia  makes  its  appearance  in  it.  empyreumatic  and  ammoniacal  fumes,  and  leaves  be- 
Cold  water  does  not  dilTolve  any  part  of  the  brain  ;  hind  it  a  charry  matter.f    When  the  alcohol  is  evapo- 


but  by  trituration  in  a  mortar,  it  forms,  with  water,  a 
whitim  coloured  emulfion,  which  appears  homogeneous, 
may  be  paffed  through  a  filter,  and  the  brain  does  not 
precipitate  by  reft.  When  this  emulfion  is  heated  to 
145°,  a  white  coagulum  is  formed.  The  addition  of  a 
great  quantity  of  water  alfo  caufes  a  coagulum  to  ap- 
pear, which  fwims  on  the  furface,  but  the  water  ftill 
retains  a  milky  colour.     When  fulphuiic  acid  is  dropt 


rated,  it  depofites  a  yellowifh  black  matter,  which  red- 
dens paper  tinged  with  turnfol,  and  readily  diffufes 
itfelf  through  water.J 

Pure  concentrated  potafs  diilolves  brain,  difengaging 
a  great  quantity  of  ammonia. 

Thefe  facts  are  fufficient  to  (hew  us,  that,  exclufive 
of  the  fmall  proportion  of  faline  ingredients,  brain  is 
compofed  of  a  peculiar  matter,  differing  in  many  par- 


f  Ibid.  313. 


%Ibid.  3 if- 


into  the  watery  emulfion  of  brain,  white  flakes  feparate    ticulars  from  all  other  animal  fubftances,  but  having  a 


and  fwim  on  the  furface,  and  the  liquid  becomes  red. 
Nitric  acid  produces  the  fame  effects,  only  the  liquid 
becomes  yellow.  Alcohol  alfo  feparates  a  white  coa- 
gulum from  the  emulfion,  after  it  has  been  mixed  with 
it  for  fome  hours.     When  nitric  acid  is  added  to  the 


confiderable  refemblance  in  many  of  its  properties  to 
albumen.  Brain  has  been  compared  to  a  foap ;  but  it 
is  plain  that  the  refemblance  is  very  faint,  as  fcarcely 
any  oily  matter  could  be  extricated  from  brain  by  Four- 
croy, though  he  attempted  it  by  all   the  contrivances 


emulfion  till  it  becomes  flightly  acid,  a  coagulum  is  which  the  prefent  ftate  of  chemiftry  fuggefted  ;  and  the 
alfo  feparated.  This  coagulum  is  of  a  white  colour;  it  alkaline  proportion  of  it  is  a  great  deal  too  fmall  to 
is  infoluble  in  water  and  in  alcohol.     Heat  foftens,  but    merit  any  attention. 


When  dried,  it  becomes  tranfparent, 
a  glaffy  fracture.     It  has  therefore 


does  not  melt  it. 
and  breaks   with 
§  i  I.  288.  fome  refemblance  to  albumen. § 

When  brain   is  triturated  in  a  mortar  with  diluted 
fulphuric  acid,  part  is  diflblved,  the  reft  may  be  fepara- 
ted, by  filtration,  in  the  form  of  a  coagulum.     The 
acid  liquor  is  colourlefs.     By  evaporation,  the  liquid 
*  becomes  black,  fulphurous  acid  is  exhaled,  and  cryftals 


Sect.  VI.     Of  Nails,  Horns,  Hair,  Feathers. 

These  fubftances  have  not  hitherto  been  analyfed. 
We  know  only  that  they  have  a  great  refemblance  to 
each  other.  They  give  out  the  fame  fmell,  and  exhi- 
bit the  fame  phenomena  when  burnt,  and  they  yield  the 
fame  products  when  diftilled. 

Pure  fixed   alkali  has  the  property  of  decompofing 


appear;  and  when  evaporated  to  drynefs,  a  black  mafs  thefe  fubftances,  and  of  converting  them  into  ammonia 
remains  behind.  When  this  mafs  is  diluted  with  water,  and  oil.  The  ammonia  is  difengaged  in  great  abun- 
a  quantity  of  charcoal  feparates,  and  the  water  remains    dance,  and  the  oil  combines  with  the  alkali,  and  forms 
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a  fpecies  of  foap.     When  muriatic  acid. is  poured  into  mean  fpecific  gravity  is  about    1.245.^:     If  we  wafh     -bi0  a 

the  folutionof  thefe  fubftances  in  pure  foda,  a  quantity  the  cruor  in  a  fufficient  quantity  of  water,  it  gradually  v-*"N^v»/ 

of  fulphurated  hydrogen  gas  is  difengaged,  and  a  black  lofes  its  red  colour,  and  affumes   the  appearance  >  of  a  jj)r'tn? 

iubftance,  doubtlefs  charcoal,  precipitates.     Hence  it  whitifh,  fibrous,  elaftic  mafs,  which  poffeffes  all  the  pro-  pl't! 

follows  that  thefe  fubftances  contain  in  their  compofi-  perties  of  jibrina.     The   cruor  therefore   is   compofed  ii.  41.°^' 

t'o-n  a  quantity   of  fulphur.     Accordingly,  if  a  bit  of  chiefly    of  fibrina.     The  water  in  which  it  has  been 

filver  is  put  into   the  folution,  it  inftantly  affumes  a  wafhed  affumes  a  red  colour,  but  continues  tranfparent. 

black  colour.  §  It  is  evident  from  this  that  it  contains,  diffolved  in  it 

Thefe  fubltances  fcarcely  contain  any  earthy  ingre-  the  red  globules;  not,  however,  in  a  ftate  of  purity, for 

dients.     One  hundred  grains  of  ox  horn,  after  calcina-  it  is  impoffible  to  feparate  the  cruor  completely  from 

tion,  left  only  0.04  grains  of  refiduum,  half  of  which  the  ferum :  confequently  the   water  mull  contain  both 

wasphofphat  of  lime.      Seventy-eight  grains  of  chamois  ferum  and  red  globules.     We  know,  however,  from 

horn  left  five  grains  of  refiduum. |[  this,  that   the  red  globules  are  foluble  in  water.     The 

Such  is  a  very  imperfect  account  of  the  folids  which  cruor  of  the  blood,  then,  is  compofed  of  red  globules 

compofe  animal  bodies.     We  proceed  next  to  the  fluid  and  fibrina. 

which   circulates  through  living  bodies,  namely  blood ;         If  the  cruor  of  the  blood  be  expofed  to  a  gentle  heat, 

and  to  the   various  fecretions   formed  from  the  blood,  it  becomes  gradually  dry  and  brittle.     If  this  dry  mafs 

either  in  order  to  anfwer  fome  important  purpofe  to  be  fubmitted  to  diftillation,  it  yields  water,  ammonia,  a 

the  animal,  or  to  be  evacuated  as  ufelefs,  that  the  blood  thick  empyreumatic  oil,  and  much  carbonat  of  ammo- 

thus   purified   may   be    more  proper  for  anfwering  the  nia :  there  remains  a  fpongy  coal  of  a  brilliant  appear- 

ends  for  which  it  is  deflined.  Many  of  thefe  fubftances  ance,  from  which  fulphuric  acid  extracts  foda  and  iron; 

have  been  examined  with  more  care  by  chemifts  than  there  remains    behind  a  mixture   of  phofphat  of  lime 

and  charcoal. II 
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Properties, 
•f  blood. 


the  animal  folids. 

Sect.  VII.     Of  Bloob. 
Blood  is  a  well  known  fluid,  which  circulates  in  the 
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When  the  fibrina  is  diddled,  it  yields  precifely  the"'-^? 
fame  products ;  but  the  refiduum  contains  neither  iron 
nor  foda.  The  red  water,  on  the  contrary,  which  had 
veins  and  arteries  of  the  more  perfect:  animah.  It  is  of  been  employed  to  wafh  the  cruor,  contains  both  of  thefe 
a  red  colour,  has  a  confiderable  degree  of  confiften-  fubftances,  efpecially  iron  ;  which  may  be  obtained  in 
cy,  and  an  unctuous  feel,  as  if  it  contained  a  quantity  the  ftate  of  oxyd  by  evaporating  this  water  to  drynefs, 
of  foap.  Its  tafte  is  flightly  faline,  and  it  has  a  peculiar  and  calcining  the  refiduum.  ^J  Thefe  facts  are  fuffi- »  jm 
fmell.  cient  to  demonftrate  that  the  red  globules  contain  iron  ; 

The  fpecific  gravity  of  human  blood  Is,  at  a  medium,  confequently  the  opinion  that  their  colour  depends  upon 
1.0527.*  Mr  Fourcroy  found  the  fpecific  gravity  of  that  metal  is  at  leaft  poffible.  It  is  probably  owing  to 
bullock's  blood,  at  the  temperature  of  6o°,  to  be  the  foda  which  it  contains,  that  the  prefence  of  iron 
1.056.1  The  blood  does  not  uniformly  retain  the  cannot  be  afcertained  in  the  folution  of  thefe  globules 
fame  confidence  in  the  fame  animal,  and  its  confidence  by  the  ufual  tefts.  The  pruffian  alkali  caufes  no  pre- 
in  different  animals  is  very   various.      It  is  eafy  to  fee     cipitate  ;  the  infuiion   of  nut  galls  gives  it  no  blue  or 


||  Fourcr^ 


that  its  fpecific  gravity  muft  be  equally  various. 


pnrplifh  tinge. 


When  the  blood  is  viewed  through  a  microfcope,  a         The  ferum  is  of  a  light   greenifli  yellow  colour;  \t  PhiU^taf, 

great  many  globules,  of  a  ted  colour,  are  feen  floating  has  the  tafte,  fmell,  and  feel  of  the  blood,  but  its  con-  I7?7' 

in  it.      It  is  to  thefe  globules  that  the  red  colour  of  the  fiftence  is  not  fo   great.     Its   mean  fpecific  gravity  is       234  ' 

blood  is  owing.     They  were  fit  ft  examined  with  atten-  about    1.0287.!      I£    converts    fyrup  of  violets  to  aAndf< 


rum. 


2S3 
Cruor, 


tion  by  Leuwenhoeck.     Their  form,  their  proportion,  green,  and  therefore  contains  an  alkali.     On  exa: 

and  the  changes  which  they  undergo  from  the  addition  tion,  it  is  found  that  it  owes  this  property  to  a  portion  Haller't 

of    various   fubftances,  have  been  examined  with   the  of  foda.     When  heated  to  the  temperature  of  156°,$  Phy/uk® 

greateft  care  ;  but  hitherto  without  adding  much  to  our  the  ferum  coagulates,  as  Harvey  firlt  difcovered.f     It  "•  41, 

knowledge.     We  neither  know  the  ingredients  of  which  coagulates   alto   when  boiling  water  is  mixed  with  it ;  §  Cullm' 

the   red    globules   are    compofed,  nor   the   changes  to  but  if  ferum  be  mixed  with  lix  parts  of  cold  water,  it  \jm  '" 

which  they  are  fubjected,  nor  the  ufeful  purpofes  which  does  not  coagulate  by  heat.J     When  thus  coagulated,  161. 

they  ferve  ;  nor   has    any  accurate  method  been  difco-  it  has  a   greyifh   white   colour,  and   is  not  unlike  the  }  Fount: 

vered  of  feparating   them  from    the  reft  of  the  blood,  boiled  white  of  an  egg.$      If  the  coagulum  be  cut  into  Ann-k_ 

and  of  obtaining  them  in  a  ftate  of  purity.  fmall  pieces,  a  muddy  fluid  may  be  fqueezed  from  it,  Cljim,m 

When  blood,  after  being  drawn  from  an  animal,  is  which  has  been  termed  the  Jerofity .  After  the  fepara-  VJi-.j  , 
allowed  to  remain  for  feme  time  at  reft,  it  very  loon  tion  of  this  fluid,  if  the  refiduum  be  carefully  wafhed 
coagulates  into  a  folid  mafs,  of  the  confiftence  of  in  boiling  water  and  examined,  it  will  be  found  to  pof- 
curdled  milk.  This  mafs  gradually  feparates  into  two  fefs  all  the  properties  of  albumen.  The  ferum,  there- 
parts  :  one  of  which  is  fluid,  and  is  called  ferum  ;  the  fore,  contains  a  confiderable  proportion  of  albumen, 
other,  the  coagulum,  has  been  called  cruor,  becaufe  it  Hence  its  coagulation  by  heat  and  the  other  phenomena 
alone  retains  the  red  colour  which  diftinguifhes  blood,  which  albumen  ufually  exhibits. 

This  feparation  is  very   fimilar  to   the   feparation  of        If  the  ierofity  be  gently  evaporated  till  it  becomes 

curdled  milk  into  curds  and  whey.     The  cruor  ufually  concentrated,  and  then  be  allowed  to  cool,  it  affumes 

finks  to  the  bottom  of  the  veffel,  and,  of  courfe,  is  the  form  of  a  j;lly,  as  was  firft  obferved  by  De  Haen.||  y  Hid.: 

covered  by  the  ferum.  Confequently  it  contains  gelatine. 

The  cruor,  or  clot  as  it  is  fometimes  called,  is   of  a        If  ferum  be  mixed  with  twice  its  weight  of  water, 

red  colour)  and  poffeffes  confiderable  confiftence.     Its  and,  after  coagulation  by  heat,  the  albumen  be  fepara- 

ted 
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ted  by  filtration,  and  the  liquid  be.  flowly  evaporated 
till  it  is  considerably  concentrated,  a  number  of  cryftals 
are  depolited  when  the  liquid  is  left  (landing  in  a  cool 
place.  Thefe  cryftals  conlift  of  muriat  of  foda  and  car- 
bonat  of  foda.^f 

Thus  it  appears  that  the  ferum  of  the  blood  contains 
albumen,  gelatine,  foda,  muriat  of  foda,  and  carbonat 
of  foda,  befides  a  portion  of  water. 

Gelatine  may  be  precipitated  from  the  feroiity  by 
the  three  mineral  acids.  Mr  Hunter  obferved,  that  Gou- 
lard's extract,  or,  which  is  the  lame  thing,  acetite  of 
lead  diff.ilved  in  acetous  acid,  produces  with  gelatine  a 
copious  precipitate.^  When  nitric  acid  is  diftilled  off 
ferum,  it  converts  it  partly  into  pruffic  acid.*  Acids, 
alcohol,  and  tan,  precipitate  the  albumen  in  different 
ftates ;  but  this,  after  what  has  been  faid  in#  the  laft 
chapter,  feclion  ii.  requires  no  farther  explanation. 

The  proportion  between  the  cruor  and  ferum  of  the 
blood  varies  much  in  different  animals,  and  even  in  the 
fame  animal  in  different  circumftances.  The  moft  com- 
mon proportion  is  about  one  part  of  cruor  to  three 
parts  of  ferum  ;  but  in  many  cafes  the  cruor  exceeds 
and  falls  fhort  of  this  quantity  :  the  limits  of  the  ratios- 
of  thefe  fubftances  to  each  other  appear,  from  a  com- 
parifon  of  the  conclufions  of  moll  of  thofe  who  have 
written  accurately  on  the  fubject,  to  be  1  :  1  and  1:4; 
but  the  firft  cafe  muft  be  very  rare  indeed.* 

When  new-drawn  blood  is  ftirred  brifkly  round  with 
a  flick,  or  the  hand,  the  whole  of  the  fibrina  collects 
together  upon  the  (lick,  and  in  this  manner  may  be  fe- 
parated  altogether  from  the  reft  of  the  blood.  The 
red  globules,  in  this  cafe,  remain  behind  in  the  ferum. 
It  is  in  this  manner  that  the  blood  is  prepared  for  the 
different  purpofes  to  which  it  is  put:  as  clarifying 
fugar,  making  puddings,  Sec.  After  the  fibrina  is  thus 
feparated,  the  blood  no  lunger  coagulates  when  allowed 
to  remain  at  reft,  but  a  fpongy  flaky  matter  feparates 
from  it  and  fwims  on  the  i'urrace.f 

When  blood  is  dried  by  a  gentle  heat,  water  exhales 
from  it,  retaining  a  very  fmall  quantity  of  animal  matter 
in  folution,  and  confequently  having  the  odour  of  blood. 
Blood  dried  in  this  manner  being  introduced  into  a  re- 
tort and  diftilled,  there  comes  over,  firft  a  clear  watery 
liquor,  then  carbonic  acid  gas,  and  carbonat  of  ammo- 
nia, which  cryftallizes  in  the  neck  of  the  retort;  after 
thefe  produces  there  comes  over  a  fluid  oil,  carbonated 
hydrogen  gas,  and  an  oily  fubftance  of  the  confidence 
of  butter.  The  watery  liquor  poffeffes  the  property  of 
precipitating  from  fulphat  of  iron  a  green  powder  : 
muriatic  acid  diffolves  part  of  this  powder,  and  there 
remains  behind  a  little  pruffian  blue.  Confequently 
this  watery  liquor  contains  both  an  alkali  and  pruihe 
acid.}: 

9216  grains  of  dried  blood  being  put  into  a  large 
crucible,  and  gradually  heated,  at  firft  became  nearly 
fluid,  and  fwelled  up  confiderably/emitted  a  great  many 
fetid  fumes  of  a  yellowifh  colour,  and  at  latt  took  fire 
and  burned  with  a  white  flame,  evidently  owing  to  the 
prefence  of  oil.  After  the  flame  and  the  fumes  had 
difappeared,  a  light  fmoke  was  emitted,  which  affected 
the  eyes  and  the  nofe,  which  had  the  odour  of  pruffic 
acid,  and  reddened  moift  papers  ftained  with  vegetable 
blues.  At  the  end  of  fix  hours,  when  the  matter  had 
loft  five-fixths  of  its  fubftance,  it  melted  anew,  exhibit- 


Blood. 


ed  a  purple  flame  on  its  furface,  and  emitted  a  thick 
fmoke.  This  fmoke  affected  the  eyes  and  noftrils,  and 
reddened  blue  paper,  but  it  bad  not  the  fmell  of  pruffic 
acid.  When  a  quantity  of  it  was  collected  and  exa- 
mined, it  was  found  to  poffefs  the  properties  of  phof- 
phoric  acid.  The  refiduum  amounted  to  181  grains  ; 
it  had  a  deep  black  colour,  and  a  metallic  brilliancy  ; 
and  its  particles  were  attracted  by  the  magnet.  It  con- 
tained  no  uncombined  foda,  though  the  blood  itfelf,  be- 
fore combuftion,  contains  it  abundantly  ;  but  water  ex- 
tracted from  it  muriat  of  foda,  part  of  the  reft  was  dif- 
folved  by  muriatic  acid,  and,  of  courfe,  was  lime  ;  there 
was  befides  a  little  filica,  which  had  evidently  been  fe- 
parated  from  the  crucible.  The  iron  had  been  reduced 
during  the  combuftion.j;  {  Fourcroy, 

Such  are  the  properties  of  blood,  as  far  as  they  have  <Ann.  de 
been  hitherto  afcertained  by  experiment.     We  have  feen  Chim-  Vli" 
that  it  contains  the  following  ingredients : 

1.  Water,  5.  Iron, 

2.  Fibrina,  6.  Soda, 

3.  Albumen,  7.  Muriat  of  foda, 


Compo- 
nent parts 
of  blood. 


4.  Gelatine, 


8.  Phofphat  of  lime. 


But  our  knowledge  of  this  Angular  fluid  is  by  no 
means  fo  complete  as  it  ought  to  be;  a  more  accurate 
analyfis  would  probably  difcover  the  prefence  of  other 
fubftances,  and  enable  us  to  account  for  many  of  the 
properties  of  blood  which  at  prefent  are  inexplicable. 

It  would  be  of  great  confequence  alfo  to  compare 
together  the  blood  of  different  animals,  and  of  the  fame 
animal  at  different  ages,  and  to  afcertain  in  what  par- 
ticulars they  differ  from  each  other.  This  would  pro- 
bably throw  light  on  fome  of  the  obfeureft  parts  of  the 
animal  economy.  Very  little  progrefs  has  hitherto  been 
made  in  thefe  refearches :  if  we  except  the  labours  of 
Rouelle,  who  obtained  nearly  the  fame  ingredients, 
though  in  different  proportions,  from  the  blood  of  a 
great  variety  of  animals,  the  experiments  of  Fourcroy 
on  the  blood  of  the  human  foetus  are  almoft  the  only 
ones  of  that  kind  with  which  we  are  acquainted. 
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He  found  that  it  differs  from  the  blood  of  the  adult  Blood  of 
in   three   things :     \ft,  Its  colouring  matter  is  darker, tlie  foetus, 
and  feems  to  be  more  abundant ;    2d,  It  contains  no 
fibrina,  but  probably  a  greater  proportion  of  gelatine 
than  blood  of  adults ;    yl,  It  contains  no  phofphoric 
acid.$  §ffid.  16^ 

The  examination  of  difeafed  blood,  too,  would  be  of       237 
great  confequence  ;  becaufe  the  difference  of  its  proper-  Difeafed. 
ties  from  the  blood  of  people  in  health,  might  throw  d*000^ 
much  light  on  the  nature  of  the  difeafe.     It  is  well 
known,  that  when  a  perfon  labours  under  inflammation, 
his  blood  is  not  fufceptible  of  coagulating  fo  foon  as 
healthy  blood.   This  longer  time  allows  the  red  globules, 
to  fink  to  the  bottom,  and  the  coagulated  fibrina  ap- 
pears at  the  top  of  its  natural  whitifh  colour.     Hence 
the  appearance  of  the  buffy  coat,  as  it  is  called,  which 
characterizes  blood  during  inflammation. 

During  that  difeafe  which  is  known  by  the  name  of 
diabetes,  in  which  the  urine  is  exceffive  in  quantity,  and 
contains  fugar,  the  ferum  of  blood  often,  as  appears 
from  the  experiments  of  Dr  Dobfon  and  Dr  Roilo,  af- 
fumes  the  appearance  of  whey  ;  and,  like  it,  feems  to 
contain  fugar,  or,  at  leaft,  it  has  loft  its  ufual  fait  tafte. 

Fourcroy  mentions  a  cafe  of  extreme  feeblenefs,  in. 
which  all  the  parts  of  the  body  were  in  an  unufual  re- 
laxed; 
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laxed  ftate.  In  that  patient  a  quantity  of  blood  oozed 
out  from  the  eye-lids,  which  tinged  linen  blue,  as  if  it 
had  been  ftained  with  pruffian  blue.  Here  pruffic  al- 
kali feems  to  have  been  formed  in  the  blood. 

Sect.  VIII.     Of  Milk. 

Milk  is  a  fluid  fecreted  by  the  female  of  all  thofe 
animals  denominated  mammalia,  and  intended  evidently 
for  the  nouriftiment  of  her  offspring. 

The  milk  of  every  animal  has  certain  peculiarities 
which  diftinguifh  it  from  every  other  milk.  But  the 
animal  whofe  milk  is  raoft  made  ufe  of  by  man  as  an 
article  of  food,  and  with  which,  confequently,  we  are 
beft  acquainted,  is  the  cow.  Chemifts,  therefore,  have 
made  choice  of  cow's  milk  for  their  experiments.  We 
fliall  at  firft  confine  ourfelves  to  the  properties  and  ana- 
lyfis  of  cow's  milk,  and  afterwards  point  out  in  what  re- 
fpect  the  milk  of  other  animals  differs  from  it,  as  far  at 
leaft  as  thefe  differences  have  hitherto  been  afcertained. 

Milk  is  an  opaque  fluid,  of  a  white  colour,  a  flight 
peculiar  fmell,  and  a  pleafant  fweetifh  tafte.  When 
newly  drawn  from  the  cow,  it  has  a  tafte  very  different 
from  that  which  it  acquires  after  it  has  been  kept  for 
fome  hours. 

It  is  liquid,  and  wets  all  thofe  fubftances  which  can 
be  moiftened  by  water ;  but  its  confiftence  is  greater 
than  that  of  water,  and  it  is  {lightly  unctuous.  Like 
water,  it  freezes  when  cooled  down  to  about  300 ;  but 
Parmentier  and  Deyeux,  to  whom  we  are  indebted  for 
by  far  the  completed  account  of  milk  hitherto  publish- 
ed, found  that  its  freezing  point  varies  confiderably  in 
the  milk  of  different  cows,  and  even  of  the  fame  cow 
at  different  times.*  Milk  boils  alfo  when  fufEciently 
heated ;  but  the  fame  variation  takes  place  in  the  boil- 
ing point  of  different  milks,  though  it  never  deviates 
very  far  from  the  boiling  point  of  water.  Milk  is  fpe- 
cifically  heavier  than  water,  and  lighter  than  blood  ; 
but  the  precife  degree  cannot  be  afcertained,  becaufe 
almoft  every  particular  milk  has  a  fpecific  gravity  pe- 
culiar to  itfelf. 

When  milk  is  allowed  to  remain  for  fome  time  at 
reft,  there  collects  on  its  furface  a  thick  unctuous  yel- 
lowifh  coloured  fubftance,  known  by  the  name  of  cream. 
The  cream  appears  fooner  in  milk  in  fummer  than  in 
winter,  evidently  owing  to  the  difference  of  tempera- 
ture. In  fummer,  about  four  days  of  repofe  are  ne- 
ceflary  before  the  whole  of  the  cream  collects  on  the 
furface  of  the  liquid  ;  but  in  winter  it  requires  at  leaft 
double  the  time.f 

After  the  cream  is  feparated,  the  milk  which  re- 
mains is  much  thinner  than  before,  and  it  has  a  bluifh 
white  colour.  If  it  be  heated  to  the  temperature  of 
ioo°,  and  a  little  rennet ',  which  is  water  digefted  with 
the  inner  coat  of  a  calf's  ftomach,  and  preierved  with 
fait,  be  poured  into  it,  coagulation  enfues ;  and  if  the 
coagulum  be  broken,  the  milk  very  foon  feparates  into 
two  fubftances  :  a  folid  white  part,  known  by  the  name 
of  curd ;  and  a  fluid  part,  called  whey. 

Thus  we  fee  that  milk  may  be  eafily  feparated  into 
three  parts ;  namely,  cream,  curd,  and  whey. 

Cream  is  of  a  yellow  colour,  and  its  confiftence  in- 
creafes  gradually  by  expofure  to  the  atmofphere.  In 
three  or  four  days,  it  becomes  fo  thick  that  the  veffel 
which  contains  it  may  be  inverted  without  rifking  any 
lofs.     In  eight  or  ten  days  more  its  furface  is  covered 
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over  with  mucors  and  byffi,  and  it  has  no  longer  the     Min. 
flavour  of  cream,  but  of  very  fat  cheefe.*     This  is  the  ^^sj 
procefs  for  making  what  in  this  country  is  called  a  cream  f-  I'amin- 
cheefe.  nr 

Cream  poffefTes  many  of  the  properties  of  an  oil.    It  Am.it 
is  fpecifically  lighter  than  water,  it  has  an  unctuous  Cbi»-  vii. 
feel,  ftains  clothes  precifely  in  the  manner  of  oil ;  and  37a' 
if  it  be  kept  fluid,  it  contracts  at  laft  a  tafte  which  is 
very  analogous  to  the  rancidity  of  oils.f     When  kept  f  ibid,  y, 
boiling  for  fome  time,  a  little  oil  makes  its  appearance, 
and  floats  upon  its  furface.J     Cream  is  neither  foluble  \  Ibid.  374, 
in  alcohol  nor  oils.$     Thefe  properties  are  fufficient  to  §  Ibid. 
fhew  us  that  it  contains  a  quantity  of  oil ;   but  this  oil 
is  combined  with  a  part  of  the  curd,  and  mixed  with 
fome  ferum.     Cream,  then,  is  eompofed  of  a  peculiar 
oil,  curd,  and  ferum.     The  oil  may  be  eafily  obtained 
feparate  by  agitating  the  cream  for  a  confiderable  time. 
This  procefs,  known  to  every  body,  is  called  churn- 
ing.    After  a  certain  time,   the  cream  feparates  into 
two  portions  ;  one  fluid,  and  refembling  creamed  milk ; 
the  other  folid,  and  called  butter. 

Butter  is  of  a  yellow  colour,  poffeffes  the  properties  Converted 
of  an  oil,  and  mixes   readily  with  other  oily  bodies,  into  butter, 
When  heated  to  the  temperature  of  960,  it  melts,  and 
becomes  tranfparent ;  if  it  be  kept  for  fome  time  melt- 
ed, fome  curd  and  water  or  whey  feparate  from  it,  and 
it  affumes  exactly  the  appearance  of  oil.||      But  this  ||  /Woy, 
procefs  deprives  it  in  a  great  meafure  of  its  peculiar  ■<*»*•  * 
flavour.  Cbim-  «• 

When  butter  is  kept  for  a  certain  time,  it  becomes  17°* 
rancid,  owing  in  a  good  meafure  to  the  prefence  of 
thefe  foreign  ingredients  ;  for  if  butter  be  well  wafhed, 
and  a  great  portion  of  thefe  matters  feparated,  it  does 
not  become  rancid  nearly  fo  foon  as  when  it  is  not  treat- 
ed in  this  manner.  It  was  formerly  fuppofed  that  this 
rancidity  was  owing  to  the  developement  of  a  peculiar 
acid  ;  but  Parmentier  and  Deyeux  have  fhewn,  that  no 
acid  is  prefent  in  rancid  butter.*  When  butter  is  di- 
ftilled,  there  comes  over  water,  febacic  acid,  and  oil,  at 
firft  fluid,  but  afterwards  concrete.  The  carbonaceous 
refiduum  is  but  (mail. 

Butter  may  be  obtained  by  agitating  cream  newly  And  how, 
taken  from  milk,  or  even  by  agitating  milk  newly  drawn 
from  the  cow.     But  it  is  ufual  to  allow  cream  to  re- 
main for  fome  time  before  it  is  churned.     Now  cream, 
by  (landing,  acquires  a  four  tafte  ;    butter  therefore  is 
commonly  made  from  four  cream.  Frefh  cream  requires 
at  leaft  four  times  as  much  churning  before  it  yields  its 
butter  as  four  cream  does  ;f    confequently  cream  ac-  f  Fourcny, 
quires,  by  being  kept  for  fome  time,  new  properties,  in  ibid'  ^9 
confequence  of  which  it  is  more  eafily  converted  into 
butter.     When  very  four  cream  is  churned,  every  one 
who  has  paid  the  fmalleft  attention  muft  have  perceived, 
that  the  butter-milk,  after  the  churning,  is  not  nearly 
fo  four  as  the  cream  had  been.    The  butter,  in  all  cafes, 
is  perfectly  fweet ;    confequently  the  acid  which  had 
been  evolved  has  in  a  great  meafure  difappeared  during 
the  procefs  of  churning.     It  has  been  afcertained,  that 
cream  may  be  churned,  and  butter  obtained,  though  the 
contact  of  atmofpheric  air  be  excluded.  J     We  have  \  Young  it 
no  doubt,  that  in  all  cafes  where  fuch  an  experiment  LaHc,  15. 
fucceeded,  the  cream  on  which  it  was  made  had  pre- 
vioufly  become  four.     On  the  other  hand,  it  has  been 
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afcertained,  that  when  cream  is  churned  in  contact  with  §  Mid-L* 


air,  it  abforbs  a  confiderable  quantity  of  it  -,§ 
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cannot  be  doubted,  that  the  portion  abforbed  is  oxy 
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gen. 


Thefe  facts  are  fufficient  to  afford  us  a  key  to  ex- 
plain what  takes  place  during  the  procefs  of  churning. 
There  is  a  peculiar  oil  in  milk,  which  has  fo  ftrong  an 
affinity  for  the  other  ingredients,  that  it  will  not  fepa- 
rate  from  them  Spontaneously  ;  but  it  has  an  affinity  for 
oxygen,  and  when  combined  with  it,  forms  the  concrete 
body  called  butter.  Agitation  produces  this  combination 
of  the  oil  with  oxygen  ;  either  by  caufmg  it  to  abforb 
oxygen  from  the  air,  or,  if  that  be  impoffible,  by  fepara- 
ting  it  from  the  acid  which  exifts  in  four  cream.  Hence 
the  abforption  of  air  during  churning  ;  hence  alfo  the 
increafe  of  temperature  of  the  cream,  which  Dr  Young 
found  to  amount  conftantly  to  40  ;  and  hence  the 
fweetnefs  of  the  butter-milk  compared  with  the  cream 
from  which  it  was  obtained. 

The  affinity  of  the  oil  of  cream  for  the  other  ingre- 
dients is  fuch,  that  it  never  feparates  completely  from 
them.  Not  only  is  curd  and  whey  always  found  in  the 
cream,  but  fome  of  this  oil  is  conftantly  found  in  cream- 
ed milk  and  even  in  whey  :  for  it  has  been  ascertained 
by  actual  experiment,  that  butter  may  be  obtained  by 
churning  whey;  27  Scotch  pints  of  whey  yield  at  an 
.LB-  average  about  a  pound  of  butter.  ||  This  accounts  for 
ilfort,  a  fact  well  known  to  thofe  who  fuperintend  dailies,  that 
a  good  deal  more  butter  may  be  obtained  from  the  fame 
quantity  of  milk,  provided  it  be  churned  as  drawn  from 
the  cow,  than  when  the  cream  alone  is  collected  and 
churned. 

The  butter-milk,  as  Parmentier  and  Deyeux  afcer- 
tained  by  experiment,  poffeifes  precifely  the  properties 
of  milk  deprived  of  cream. f 

Cur1>,  which  may  be  Separated  from  creamed  milk 
by  rennet,  has  all  the  properties  of  coagulated  albu- 
men. It  is  white  and  folid  ;  and  when  all  the  moifture 
is  Squeezed  out,  it  has  a  good  deal  of  brittlenefs.  It 
is  inSoluble  in  water  ;  but  pure  alkalies  and  lime  diffolve 
it  readily,  efpecially  when  affifted  by  heat ;  and  when 
fixed  alkali  is  ufed,  a  great  quantity  of  ammonia  is 
emitted  during  the  Solution.  The  Solution  of  curd  in 
foda  is  of  a  red  colour,  at  leaft  if  heat  be  employed  ; 
owing  probably  to  the  Separation  of  charcoal  from  the 
curd  by  the  adtion  of  the  alkali.*  Indeed,  when  a 
ftrong  heat  has  been  ufed,  charcoal  precipitates  as  the 
foiution  cools.f  The  matter  diffolved  by  the  alkali 
•  175-  may  be  Separated  from  it  by  means  of  any  acid  ;  but  it 
has  loft  all  the  properties  of  curd.  It  is  of  a  black  co- 
lour, melts  like  tallow  by  the  application  of  heat,  leaves 
oily  Stains  on  paper,  and  never  acquires  the  confidence 
of  curd. J  Hence  it  appears  that  curd,  by  the  action 
of  a  fixed  alkali,  is  decompofed,  and  converted  into  two 
new  Subftances,  ammonia,  and  oil  or  rather  fat. 

Curd  is  foluble  alfo  in  acids.  If,  over  curd  oewly 
precipitated  from  milk,  and  not  dried,  there  be  poured 
eight  parts  of  water,  containing  as  much  of  any  of  the 
mineral  acids  as  gives  it  a  fenfibly  acid  tafte,  the  whole 
eeU,  ii.  is  diffolved  after  a  little  boiling.  $  Acetous  acid  and 
lactic  acid  do  not  diffolve  curd  when  very  much  dilu- 
ted j|  But  theSe  acids,  when  concentrated,  diffolve  it 
readily,  and  in  considerable  quantity.^  It  is  remark- 
able enough,  that  concentrated  vegetable  acids  diffolve 
curd  readily,  but  have  very  little  action  on  it  when  they 
are  very  much  diluted :  whereas  the  mineral  diffolve 
p/1'73,  'li  w^en  mQch  diluted  j  but  when  concentrated,  have 
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either  very  little  effect  on  it,   as  Sulphuric  acid  ;*   or      Milk. 
decompoSe  it,  as  nitric  acid.     By  means  of  this  laft  acid,  l^T^*? 
as  Berthollet  discovered,  a  quantity  of  azotic  gas  may  t!er  ,-^# 
be  obtained  from  curd.  273 

Curd,  as  is  well  known,  is  ufed  in  making  cheefe ;  Of  cheefe. 
and  the  cheefe  is  the  better  the  more  it  contains  of 
cream,  or  of  that  oily  matter  which  conftitutes  cream. 
It  is  well  known  to  cheefemakers,  that  the  goodnefs 
of  it  depends  in  a  great  meafure  on  the  manner  of  Se- 
parating the  whey  from  the  curd.  If  the  milk  be 
much  heated,  the  coagulum  broken  in  pieces,  and  the 
whey  forcibly  feparated,  as  is  the  practice  in  many 
parts  of  Scotland,  the  cheefe  is  Scarce  good  for  any 
thing  ;  but  the  whey  is  delicious,  efpecially  the  laft 
fqueezed-out  whey,  and  butter  may  be  obtained  from 
it  in  confiderable  quantity.  A  full  proof  that  nearly 
the  whole  creamy  part  of  the  milk  has  been  fepara- 
ted with  the  whey.  Whereas  if  the  milk  be  not  too 
much  heated  (about  ico°  is  fufficient),  if  the  coagulum 
be  allowed  to  remain  unbroken,  and  the  whey  be  fepa- 
rated by  very  flow  and  gentle  preffure,  the  cheefe  is  ex- 
cellent ;  but  the  whey  is  almoft  transparent,  and  nearly 
colourlefs. 

Good  cheefe  melts  at  a  moderate  heat ;  but  bad 
cheefe,  when  heated,  dries,  curls,  and  exhibits  all  the 
phenomena  of  burning  horn.  Hence  it  is  evident,  that 
all  the  properties  in  which  curd  differs  from  albumen 
are  owing  to  its  containing  combined  with  it  a  quantity 
of  the  peculiar  oil  which  constitutes  the  distinguishing 
characteiiftic  of  cream;  hence  its  flavour  and  Smell; 
and  hence  alSo  the  white  colour  of  milk.  a~4 

This  fameneSs  of  curd  and  albumen  Shews  us,  that  Coagula-- 
the  coagulation  of  milk  and  of  albumen  depend  upon  tion  of 
the  fame  caufe.     Heat,  indeed,  does  not  coagulate  milk,  m"k* 
becaufe  the  albumen  in  it  is  diluted  with  too  large  a 
quantity  of  water.     But  if  milk  be  boiled  in  contact 
with  air,  a  pellicle  foon  forms  on  its  furface,  which  has 
the  properties  of  coagulated  albumen  :  if  this  pellicle  be 
removed,  another  fucceeds  ;  and  by  continuing  the  boil- 
ing, the  whole  of  the  albuminous  or  curdy  matter  may 
be  feparated  from  milk*      When  this  pellicle  is  allow-  *  Parmm-. 
ed  to  remain,  it  falls  at  laft  to  the  bottom  of  the  veffel,  *'&,  ibid.  p. 
where,   being  expofed  to   a   greater  heat,  it  becomes  4I->- 
brown,   and  communicates  to  milk   that  difagreeable 
tafte  which,  in  this  country  is  called  njinged  tafte.      It 
happens  more  readily  when  milk  is  boiled  along  with 
rice,  flour,  &c. 

If  to  boiling  milk  there  be  added  as  much  of  any  neu- 
tral fait  as  it  is  capable  of  diffolving,  or  of  Sugar,  or  of 
gumarabic,  the  milk  coagulates,  and  the  curd  Separates. f  f  Scbeele,  %. 
Alcohol  alSo  coagulates  frJ'dk';j  as  do  all  acids,  rennet,  5«- 
and  the  infufion  of  the  flowers  of  artichoke,  and  of  the  *  Parm'"m 
thiuie.y     If  milk  be  diluted  with  ten  times  its  weight  Jjj  ®id'  p' 
of  water,  it  cannot  be  made  to  coagulate  at  all.^f  «  7/^ 

Whey,  after  being  filtered,  to  Separate  a  quantity  of  \  Scbeek,  ii. 
curd  which  ftill  continues  co  float  through  it,  is  a  thin  54- 
pellucid  fluid,  of  a  yellowiSh  green  colour  and  pleaSant       *7^. 
Sweetifh  tafte,  in  which  the  flavour  of  milk  rmy  be  dif-  ^^T" 
tinguifhed.     It  always  contains  Some  curd  ;.  but  nearly 
the  whole  may  be  Separated  by  keeping  the  whey  Sor 
Some  time  boiling  ;  a  thick  white  fcum  gathers  on  the 
furface,  which  in  Scotland  is  known  by  the  name  of 
Jloat  whey.       When  this  fcum,    which  confifts  of  the 
curdy  part,  is  carefully  feparated,  the  whey,  after  being 
allowed  to  rernain  at  reft  for  fome. hours,  to  give  the 
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remainder  of  the  curd  time  to  precipitate,  is  decanted 
off,  almoft  as  colourlefs  as  water,  and  fcarcely  any  of 
the  peculiar  tafte  of  milk  can  be  diftinguiflied  in  it.  If 
it  be  now  {lowly  evaporated,  it  depofites  at  laft  a  num- 
ber of  white  coloured  cryftals,  which  are  fugar  of  milk. 
Towards  the  end  of  the  evaporation,  fome  cryftals  of 
muriat  of  potafs  and  of  muriat  of  lime  make  their  ap- 
pearance.* According  to  Scheele,  it  contains  alfo  a 
little  phofphat  of  lime.f 

After  the  falts  have  been  obtained  from  whey,  what 
remains  concretes  into  a  jelly  on  cooling.;}:  Hence  it 
follows,  that  whey  alfo  contains  gelatine.  Whey,  then, 
is  compofed  of  water,  fugar  of  milk,  gelatine,  muriat 
of  potafs,  and  muriat  of  lime.  The  other  falts,  which 
are  fometimes  found  in  it,  are  only  accidentally  pre- 
fent. 

If  whey  be  allowed  to  remain  for  fome  time,  it  be- 
comes four,  owing  to  the  formation  of  a  peculiar  acid 
known  by  the  name  of  la8ic  acid.  It  is  to  this  property 
of  whey  that  we  are  to  afcribe  the  acidity  which  milk 
contracts  ;  for  neither  curd  nor  cream,  perfectly  freed 
from  ferum,  feem  fufceptible  of  acquiring  acid  proper- 
ties. Hence  the  reafon,  alfo,i  that  milk,  after  it  be- 
comes four,  always  coagulates.  Boiled  milk  has  the 
property  of  continuing  longer  fweet ;  but  it  is  Angular 
enough,  that  it  runs  fooner  to  putrefaction  than  ordi- 
nary milk.* 

The  acid  of  milk  differs  confiderably  from  the  ace- 
tous ;  yet  vinegar  may  be  obtained  from  milk  by  a  very 
fimple  procefs.  If  to  fomewhat  more  than  8  lbs.  troy 
of  milk,  fix  fpoonfuls  of  alcohol  be  added,  and  the  mix- 
ture well  corked  be  expofed  to  a  heat  fufficient  to  fup- 
port  fermentation  (provided  attention  be  paid  to  allow 
the  carbonic  acid  gas  to  efcape  from  time  to  time),  the 
whey,  in  about  a  month,  will  be  found  converted  into 
vinegar.f 

Milk  is  almoft  the  only  animal  fubftance  which  may 
be  made  to  undergo  the  vinous  fermentation,  and  to  af- 
ford a  liquor  refembling  wine  or  beer,  from  which  al- 
cohol may  be  feparated  by  diftillation.  This  fingular 
fact  feems  to  have  been  fir  ft  difcovered  by  the  Tartars  ; 
they  obtain  all  their  fpiiituous  liquors  from  mares  milk. 
It  has  been  afcertained,  that  milk  is  incapable  of  being 
converted  into  wine  till  it  has  become  four ;  after  this, 
nothing  is  neceffary  but  to  place  it  in  the  proper  tem- 
perature, the  fermentation  begins  of  its  own  accord, 
and  continues  till  the  formation  of  wine  be  completed.:}; 
Scheele  had  obferved,  that  milk  was  capable  of  ferment- 
ing, and  that  a  great  quantity  of  carbonic  acid  gas  was 
extricated  from  it  during  this  fermentation. ||  But  he 
did  not  fufpect,  that  the  refult  of  this  fermentation  was 
the  formation  of  an  intoxicating  liquor  fimilar  to  wine. 

When  milk  is  diftilled  by  the  heat  of  a  water  bath, 
there  comes  over  water,  having  the  peculiar  odour  of 
milk  ;  which  putrefies,  and  confequently  contains,  be- 
fides  mere  water,  fome  of  the  other  conftituent  parts  of 
milk.  After  fome  time,  the  milk  coagulates,^  as  al- 
ways happens  when  hot  albumen  acquires  a  certain  de- 
gree of  concentration.  There  remains  behind  a  thick 
unctuous  yellowiih  white  fubftance,  to  which  Hoffman 
gave  the  name  of  franchipann.  This  fubftance,  when 
the  fire  is  increafed,  yields  at  firft  a  tranfparent  liquid, 
which  becomes  gradually  more  coloured  ;  fome  very 
fluid  oil  comes  over,  then  ammonia,  an  acid,  and  at  laft 
■a  very  thick  black  oil.     Towards  the  end  of  the  pro- 
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cefs  carbonated  hydrogen  gas  is  difengaged.*     There     m 
remains  in  the  retort  a  coal  which  contains  carbonat  of  v^^  j  I 
potafs,  muriat  of  potafs,   and  phofphat  of  lime,   and*.?<"- 
fometimes  magnefia,  iron,  and  muriat  of  foda.f  U'hl  P- 

Thus  we  fee,  that  cows  milk  is  compofed  of  the  fol-  f  m, 
lowing  ingredients.  Mel  ] 

1.  Water,  5.  Sugar  of  milk,  x787  ' 

2.  Oil,  6.  Muriat  of  lime,  6o7- 
3  Albumen,  7.  Muriat  of  potafs,  ItSc2 
4.  Gelatine,                    8.   Sulphur.  nenCtC  | 

The  milk  of  all  other  animals,  as  far  as  it  has  hither- 
to been  examined,  confifts  nearly  of  the  fame  ingre- 
dients ;  but  there  is  a  very  great  difference  in  their  pro- 
portion. 

Woman's  milk  has  a  much  fweeter  tafte  than  cows  Wor 
milk.     When  allowed  to  remain  at  reft  for  a  fufficient  milk 
time,  a  cream  gathers  on  its  furface.     This  cream  is 
more  abundant  than  in  cows  milk,  and  its  colour  is 
ufually  much  whiter.     After  it  is  feparated,  the  milk  is 
exceedingly  thin,  and  has  the  appearance  rather  of  whey, 
with  a  bluilh  white  colour,  than  of  creamed  milk.    None 
of  the  methods  by  which  cows  milk  is  coagulated  fuc- 
ceed  in  producing  the  coagulation  of  woman's  milk.*  *  ci 
It  is  certain,  however,  that  it  contains  curd  ;  for  if  it  Irifi  Lj 
be  boiled,  pellicles  form  on  its  furface,  which  have  all  »•  1   ' 
the  properties  of  curd.f     Its   not  coagulating,  there-  ±  Pt 
fore,  muft  be  attributed  to  the  great  quantity  of  watery'  *" 
with  which  the  curd  is  diluted.  419 

Though  the  cream  be  churned  ever  fo  long,  no  but- 
ter can  be  obtained  from  it ;  but  if,  after  being  agita- 
ted for  fome  hours,  it  be  allowed  to  remain  at  reft  for  a 
day  or  two,  it  feparates  into  two  parts ;  a  fluid  which 
occupies  the  inferior  part  of  the  veffel,  pellucid,  and  co- 
lourlefs, like  water,  and  a  thick  white  unctuous  fluid, 
which  fwiros  on  the  furface.  The  lowermoft  fluid  con- 
tains fugar  of  milk  and  fome  curd  ;  the  uppermoft 
does  not  differ  from  cream  except  in  confidence.  The 
oily  part  of  the  cream,  then,  cannot  be  feparated  by  agi- 
tation from  the  curd.;}:  This  cream  contains  a  greater  +  ji 
portion  of  curd  than  the  cream  of  cows  milk.*  *  * 

When  this  milk,  after  the  curd  is  feparated  from  it, 
is  flowly  evaporated,  it  yields  cryftals  of  fugar  of  milk, 
and  of  muriat  of  foda.  The  quantity  of  fugar  is  rather 
greater  than  in  cow's  milk.  According  to  Haller,  the 
fugar  obtained  from  cow's  milk  is  to  that  obtained 
from  an  equal  quantity  of  woman's  milk  as  35  :  58,  and 
fometimes  as  37  :  67,  and  in  all  the  intermediate  ratios. 

Thus  it  appeai  s,  that  woman's  milk  differs  from  that 
of  cows  in  three  particulars. 

1.  It  contains  a  much  fmaller  quantity  of  curd.         Tts   u. 

2.  Its  oil  is  fo  intimately  combined  with  its  curd,  bar  «. 
that  it  does  not  yield  butter. 

3.  It  contains  rather  more  fugar  of  milk. 

Parmentier  and  Deyeux  afcertained,  that  the  quan- 
tity of  curd  in  woman's  milk  increafes  in  proportion  to 
the  time  after  delivery. ||     Nearly  the  fame  thing  has  y  1  p. 
been  obferved  with  refpect  to  cow's  milk.  42c 

Asses  milk  has  a  very  ftrong  refemblance  to  hu-  l  . 
man  milk:  it  has  nearly  the  fame  colour,  fmell,  and  Afl  ^ 
confidence.  When  left  at  reft  for  a  fufficient  time,  a 
cream  forms  upon  its  furface,  but  by  no  means  in  fuch 
abundance  as  in  woman's  milk.  This  cream,  by  very 
longagitation, yields  abutter,  which  is  al ways foft, white, 
and  taftelefs ;  and,  what  is  fingular,  very  readily  mixes 
again  with  the  butter  milk  ;  but  it  may  be  again  fepa- 
■41  rated 
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II.  Animal 

rated  by  agitation,  while  the  velTel,  which  contains  it,  is 
plunged  in  cold  water.  Creamed  affes  milk  is  thin,  and 
has  an  agreeable  fweetifh  tade.  Alcohol  and  acids  fe- 
parate  from  it  a  little  curd,  which  has  but  a  fmall  de- 
gree of  confidence.  The  ferum  yields  fugar  of  milk 
and  muriat  of  lime.* 

Affes  milk  therefore  differs  from  cows  milk  in  three 
particulars. 

1.  Its  cream  is  lefs  abundant  and  more  infipid. 

2.  It  contains  lefs  curd. 

3.  It  contains  more  fugar  of  milk  :  the  proportion  is 

35  '•  ^o. 

Goats  milk,  if  we  except  its  confidence,  which  is 
greater,  does  not  differ  much  from  cows  milk.  Like 
that  milk,  it  throws  up  abundance  of  cream,  from  which 
butter  is  eaflly  obtained.  The  creamed  milk  coagu- 
lates juft  as  cows  milk,  and  yields  a  greater  quantity  of 
curd.  Its  whey  contains  fugar  of  milk,  muriat  of  lime, 
and  muriat  of  foda.|" 

Ewes  milk  refembles  almod  precifely  that  of  the 
cow.  Its  cream  is  rather  more  abundant,  and  yields  a 
butter  which  never  acquires  the  confidence  of  butter 
from  cows  milk.  Its  curd  has  a  fat  and  vifcid  appear- 
ance, and  is  not  without  difficulty  made  to  afiume  the 
confidence  of  the  curd  of  cows  milk.  It  makes  excel- 
lent cheefe.J 

Mares  milk  is  thinner  than  that  of  the  cow,  but 
fcarcely  fo  thin  as  human  milk.  Its  cream  cannot  be 
converted  into  butter  by  agitation.  The  creamed  milk 
coagulates  precifely  as  cows  milk,  but  the  curd  is  not 
fo  abundant.  The  ferum  contains  fugar  of  milk,  ful- 
phat  of  lime,  and  muriat  of  lime. || 

Sect.  IX.     Of  Salipa. 

The  fluid  fecreted  in  the  mouth,  which  flows  in  con- 
fiderable  quantity  during  a  repad,  is  known  by  the 
name  of  faliva.  No  accurate  analyfis  has  hitherto  been 
made  of  it,  though  it  pofleftes  fome  veiy  fingular  pro- 
perties. 

It  is  a  limpid  fluid  like  water,  but  much  more  vifcid  : 
it  has  neither  fmell  nor  tade. 

Its  fpecific  gravity,  according  to  Hamberger,  16 
1. 0167.*  When  agitated,  it  frothes  like  all  other  ad- 
hefive  liquids  ;  indeed  it  is  ufually  mixed  with  air,  and 
has  the  appearance  of  froth. 

It  neither  mixes  readily  with  water  nor  oil  ;f  but 
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ter  as  to  pafs  through  a  filter.^:  It  has  a  great  affinity 
for  oxygen,  abforbs  it  readily  trorn  the  air,  and  gives  it 
out  again  to  other  bodies. $  Hence  the  reafon  why 
gold  or  filver,  triturated  with  faliva  in  a  mortar,  is  oxy- 
dated,  as  Dutenner  has  obferved  ;  and  why  the  killing 
of  mercury  by  oils  is  much  facilitated  by  fpitting  into 
Mil.  26a.  jjjg  mixture. 5|  Hence  alfo,  in  all  probability,  the  rea- 
fon that  faliva  is  a  ufeful  application  to  fores  of  the  fkin. 
Dogs,  and  feveral  other  animals,  have  condantly  re- 
courfe  to  this  remedy,  and  with  much  advantage. 

Saliva  is  coagulated  by  oxy-muriat  of  mercury,  by 
alcohol,  and  by  nitre.*  Therefore,  in  all  probability, 
it  contains  albumen  and  gelatine,  or  fome  analogous 
fubdances. 

When  100  parts  of  faliva  are  didilled,  there  come  over 
80  parts  of  water  nearly  pure,  then  a  little  carbonat  of 
ammonia,  fome  oil,  and  an  acid,  which  perhaps  is  the 
pruffic.     The  refiduum  amounts  to  about  1.56  parts, 
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and  is  compofed  of  muriat  of  foda  and  phofphat  of 
iime.f 

The  tartar  of  the  teeth,  which  is  a  crud  dtpofited 
from  faliva,  conflds,  as  Fourcroy  has  afcertained,  of 
phofphat  of  lime. 

The  pancreatic  joiCE  has  never  been  examined 
with  much  attention  ;  but  it  does  not  appear,  from  the 
experiments  that  have  been  made*  to  differ  much  from 
faliVa. 

Sect.  X.     Of  Bite. 

Bile  is  a  liquid  of  a  yellowiffi  green  colour,  an  unc- 
tuous feel,  and  bitter'  tade,  is  fecreted  by  the  liver  ;  and 
in  mod  animals  confiderable  quantities  of  it  are  ufually 
found  collected  in  the  gall  bladder. 

Great  attention  has  been  paid  to  this  liquid  by  phy- 
ficians  ;  becaufe  the  ancients  were  accudomed  to  afcribe 
a  very  great  number  of  difeafes,  and  even  affetfions  of 
the  mind,  to  its  agency.  The  mod  Acurate  chemical 
analyfis  of  it  which  has  hitherto  appeared  is  that  of  Mr 
Cadet,  which  was  published  in  the  Memoirs  of  the 
French  Academy  of  Sciences  for  the  year  1767.  Se- 
veral important  obfervations  had  been  previoufly  made 
on  it  by  Boyle,  Boerhaave,  Verheyen,  Ramfay,  and 
Baglivi ;  and  fome  facts  have  fince  been  added  to  our 
chemical  knowledge  of  bile  by  Maclurg  and  Fourcroy. 
The  experiments  have  chiefly  been  confined  to  the  bile 
of  oxen,  known  in  this  country  by  the  name  of  *aIl ; 
becaufe  it  is  mod  eafily  procured  in  large  quantities. 

The  fpecific  gravity  of  bile  feems  to  vary,  like  that 
of  all  other  animal  fluids.  According  to  Hartmann,  it 
is  1.027.*  When  ftrongly  agitated,  it  lathers  like 
foap ;  and  for  this  reafon,  as  well  as  from  a  medical 
theory  concerning  its  ufe,  it  has  been  often  called  an 
animal  foap. 

It  mixes  readily  with  water  in  any  proportion,  and 
affumes  a  yellow  colour:  but  it  refufes  to  unite  with 
oil  when  the  two  fluids  are  agitated  together  ;.  the  in- 
dant  that  they  are  left  at  red,  the  oil  feparates  and 
fwims  on  the  furface.f 

When  muriatic  acid  is  poured  upon  bile,  let  it-be  ever 
fo  frefh,  an  odour  of  fulphurated  hydrogen  gas  is  con- 
dantly exhaled  4  When  on  100  parts  of  ox  bile  four 
parts  of  drcng  muriatic  acid  are  poured,  the  whole  in- 
llantly  coagulates;  but  in  fome  hours  the  greater  part 
becomes  again  fluid  ;  and  when  pa/fed  through  the  filter 
it  leaves  0.26  of  a  white  matter,  which  has  all  the  pro- 
perties of  albumen. §  This  matter  was  detected  by 
Ramfay  ;  who  found  that  it  could  be  precipitated  from 
bile  by  alcohol,  acetous  acid,  fulphat  of  potafs,  and  mu 
riat  of  foda.*  Cadet  afcertained,  that  100  parts  of 
ox  bile  contain  about  0.52  of  albumen.  It  is  precipi- 
tated in  a  date  of  purity  by  oxy-muriatic  acid,  pro- 
vided that  acid  be  not  employed  in  excefs.f 

The  muriatic  acid  folution,  after  the  reparation  of 
the  albumen,  has  a  fine  grafs-green  colour.  When  con- 
centrated by  fome  hours  evaporation  in  a  glafs  cucur- 
bit on  hot  coals,  it  depofites  a  very  copious  precipi- 
tate, and  lofes  almod  the  whole  of  its  green  colour.  By 
longer  evaporation,  a  new  precipitate,  fimilar  to  the 
firlt,  appears,  and  the  remaining  liquid  aiTnmes  the 
colour  of  beer.  This  precipitate  poifefTes  all  the  pro- 
perties of  the  re/in  of  bile.  In  its  moid  date  it  amounts 
to  10.8  parts. J  The  fame  fubdances  may  be  ob- 
tained from  bile  by  nitric  acid ;  but  the  refin  in  that 
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cafe  has  a  yellGW  colour,  and  its  properties  are  fome- 
what  altered.* 

If  100  parts  of  bile  be  gently  evaporated  to  drynefs 
by  a  very  moderate  heat,  the  dry  mafs  only  weighs  10 
parts,  and  has  a  brownifh  black  colour.  When  expofed 
to  a  ftrong  heat  in  a  crucible,  this  matter  fwells  up, 
takes  fire,  and  emits  very  thick  fumes.  The  refiduum 
amounts  to  1..09.  By  lixiviation  with  water,  1.87  of 
cryftallized  foda  may  be  obtained  ;f  confequently  100 
parts  of  bile  contain,  according  to  Mr  Kirwan's  table, 
0.403546  of  pure  foda.  But  it  is  evident  that,  by  this 
method,  part  of  the  foda  mull  have  been  evaporated  ; 
therefore  100  parts  of  bile  contain  more  than  0.403546 
of  foda.  Befides  the  foda,  there  is  found  alfo  a  i'mall 
portion  of  muriat  of  foda. \ 

Cadet  found  the  reiiduum,  after  the  feparation  of  the 
falts,  of  a  black  colour :  it  gave  fome  traces  of  iron. 
He  alfo  obtained  a  calcareous  fait  from  bile,  which  he 
confidered  as  a  fulphat ;  but  it  is  more  than  probable 
that  it  was  phofphat  of  lime. 

Cadet  alfo  obtained  from  bile,  by  evaporating  the 
muriatic  acid  folution  after  the  feparation  of  the  refin, 
a  fait  which  cryftallized  in  trapeziums ;  it  had  a  fweetifh 
tafte,  ard  was  confidered  by  him  as  analogous  to  fugar 
of  milk.* 

Thus  we  fee  that  bile  contains  the  following  ingre- 
dients ', 

1.  "Water,  5.  A  fweetifh  fair, 

2.  Refin,  6.  Muriat  of  foda, 

3.  Albumen,  7.  Phofphat  of  lime, 

4.  Soda,  8.  Iron. 

The  proportion  of  thefe  ingredients  has  by  no  means 
been  afcertained.  The  ptefence  of  iron  has  been  de- 
nied in  bile,  becaufe  it  gives  no  blue  precipitate  with 
pruffic  alkali,  and  becaufe  tincture  of  nut-galls  does  not 
give  it  a  black  colour. f  But  thefe  reafons  are  infufE- 
cient  to  overturn  the  experiment  of  Cadet,  who  actually 
found  it  in  bile. 

When  four  parts  of  vinegar  and  five  of  bile  are  mix- 
ed together,  the  mixture  has  a  fweet  tafte,  and  does  not 
coagulate  milk.  The  lactic  acid  has  precifely  the  fame 
effect  as  vinegar :\ 

When  bile  is  diftilled  in  a  water  bath,  it  affords  a 
tranlparent  watery  liquor,  which  contracts  a  pretty 
ftrong  odour,  not  unlike  that  of  mufk  or  amber,  efpe- 
cially  if  the  bile  has  been  kept  for  fome  days  before  it 
is  fubmitted  to  diftillation.$  The  refiduum  is  of  a 
deep  brownifh  green  ;  it  attracts  moiflure  from  the  air, 
and  diffolves  readily  in  water.  When  diftilled  in  a  re- 
tort, it  affords  a  watery  liquor  of  a  yellowifh  colour, 
and  impregnated  with  alkali,  oil,  carbonat  of  ammonia, 
carbonic  acid,  and  hydrogen  gas.  The  coaly  refiduum 
is  eafily  incinerated.*  Bile,  expofed  to  a  temperature 
between  650  and  85 °,  foon  lofes  its  colour  and  vifcidity, 
acquires  a  naufeous  fmell,  and  depofites  whitifh  mucila- 
ginous flakes.  After  the  putrefaction  has  made  confi- 
derable  progrefs,  its  fmell  becomes  fweet,  and  refembles 
amber. f  If  bile  be  heated,  and  flightly  concentrated 
by  evaporation,  it  may  be  kept  for  many  months  with- 
out*, alteration  J 

Sect.  XI.     Of  Biliary  Calculi. 

Hard  bodies  fometimes  form  in  the  gallbladder,  or 
in  the  duct  through  which  the  bile  pafTes  into  the  in- 


291 


Part  II. 

teftinal  canal,  and  ftop  up  the  paffage  altogether.  Thefe  BiliaryCal- 
concretions  have  got  the  name  of  biliary  calculi  or  gall-  culi. 
Jianes.  As  they  are  found  in  the  midft  of  bile,  and 
as  the  fubftances  of  which  they  are  compofed  muft  be 
derived  from  the  bile,  it  is  proper  to  give  an  account  of 
them  here,  becaufe  their  properties  cannot  fail  to  throw 
fome  additional  light  on  the  nature  of  bile  itfelf. 

Biliary  calculi,  all  of  them  at  lead  which  have  been  Biliary  cal 
hitherto  examined  with  attention,  may  be  divided  info  culi  of 
three  claffes.  threekinds. 

1.  The  firft  kind  comprehends  thofe  which  have  a 
white  colour,  and  a  cryftallized,  fhining,  lamellated 
ftructure. 

2.  The  fecond  is  dark  coloured,  and  has  precifely 
the  appearance  of  infpiffated  bile.  Both  thefe  kinds  are 
combuftible. 

3.  The  third  kind  comprehends  thofe  gall  ftones 
which  do  not  flame,  but  gradually  wafte  away  at  a  red 
heat. 

We  fhall  take  a  view  of  each  of  thefe  kinds  of  bilia- 
ry calculi  in  their  order.  For  the  greater  part  of  the 
chemical  knowledge  which  has  been  hitherto  acquired 
of  them,  the  world  is  chiefly  indebted  to  Mr  Four- 
croy. ^  j9i 

1.  The  firft  fpecies  of  biliary  calculi  was  pointed  out  Properties 
for  the  firft  time  by  Haller,  in  a  differtation  publif^ed  of  thefirlr, 
in  1749.  Walther  afterwards  added  feveral  new  facts; 
and  at  laft  it  was  accurately  defcribed  by  Vicq  d' Azyr.* 
It  is  almoft  always  of  an  oval  fhape,  fometimes  as  large 
as  a  pigeon's  egg,  but  commonly  about  the  fize  of  a 
fparrow's ;  and  for  the  moft  part  only  one  calculus 
(when  of  this  fpecies)  is  found  in  the  gall  bladder  at  a 
time.  It  has  a  white  colour ;  and  when  broken,  pre- 
fents  cryftalline  plates  or  ftrias,  brilliant  and  white  like 
mica,  and  having  a  foft  greafy  feel.  Sometimes  its  co- 
lour is  yellow  or  greenifh  ;  and  it  has  conftantly  a  nu- 
cleus of  infpiffated  bile.-|-  f  Fourtrq, 

Its  fpecific  gravity  is  lower  than  that  of  water  :  Gren  Ann'  d'.. 
found  the  fpecific  gravity  of  one  0.8034  Ch"*'  '"' 

When  expofed  to  a  heat  confiderably  greater  than  ±  %„„,  dc 
that  of  boiling  water,  this  cryftallized  calculus  foftens  Cbim.  v. 
and  melts,  and  cryftallizes  again  when  the  temperature  186. 
is  lowered. $      It  is  altogether  infoluble  in  water ;  but  §  Fourmy, 
hot  alcohol  diffolves  it  with  facility.     Alcohol,  of  the  ,mu-I43- 
temperature  of  1670,  diffolves  ^  of  its  weight  of  this 
fubftance ;    but   alcohol,    at   the   temperature  of  6o°, 
fcarcely  diffolves  any  of  it.*     As  the  alcohol  cools,  *  IM.  p- 
the  matter  is  depofited  in  brilliant  plates  refembling  l8a 
talc  or  boracic  acid.f     It  is  foluble  in  oil  of  turpen-  ^  IbJd' Uh 
tine. 4:     When  melted,   it  has  the  appearance  of  oil,  +  G'r^ 
and  exhales  the  odour  of  melted  wax  :  when  fuddenly  ibid.  v. '187 
heated,  it  evaporates  altogether  in  a  thick  fmoke.     It 
is  foluble  in  pure  alkalies,  and  the  folution  has  all  the 
properties  of  a  foap.     Nitric  acid  alfo  diffolves  it ;  but 
it  is  precipitated  unaltered  by  water.;];  \  Fourcr^ 

This  matter,  which  is  evidently  the  fame  with  the*w,m 
cryftals  which  Cadet  obtained  from  bile,  and  which  he 
confidered  as  analogous  to  fugar  of  milk,  has  a  ftrong 
refemblance  to  fpermaceti.  Like  that  fubftance,  it  is 
of  an  oily  nature,  and  inflammable;  but  it  differs  from 
it  in  a  variety  of  particulars. 

Since  it  is  contained  in  bile,  it  is  not  difficult  to  fee 
how  it  may  cryftallize  in  the  gall  bladder  if  it  happens 
to  be  more  abundant  than  ufual;  and  the  confequence 
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muft  be  a  gall  ftone  of  this  fpecies.  Fourcroy  found 
a  quantity  of  the  fame  fubftance  in  the  dried  human 
liver.* 

2.  The  fecond  fpecies  of  biliary  calculus  is  of  a  round 
or  polygonal  ftiape,  of  a  grey  colour  exteriorly,  and 
brown  within.  It  is  formed  of  concentric  layers  of  a 
matter  which  feems  to  be  infpiflated  bile  ;  and  there  is 
ufually  a  nucleus  of  the  white  cryftalline  matter  at  the 
centre.  For  the  moft  part  there  are  many  of  this 
fpecies  of  calculus  in  the  gall-bladder  together  :  indeed 
it  is  frequently  filled  with  them.  Their  fize  is  ufually 
much  fmaller  than  that  of  the  laft  fpecies. 

This  is  the  moll  common  kind  of  gall  ftone.  It  may 
be  confidered  as  a  mixture  of  infpiffated  bile,  and  of  the 
cryftalline  matter  which  forms  the  firft  fpecies :  and  the 
appearance  of  calculi  of  this  kind  muft  vary  confider- 
ably,  according  to  the  proportion  of  thefe  ingredients. 

3.  Concerning  the  third  fpecies  of  gall-ftone,  very 
little  is  known  with  accuracy.  Dr  Saunders  tells'  us, 
that  he  has  met  with  fome  gall-ftones  infoluble  both  in 
alcohol  and  oil  of  turpentine;  fome  which  do  not  flame, 
but  become  red,  and  confume  to  an  afh  like  a  char- 
coal.f  Haller  quotes  feveral  examples  of  fimilar  cal- 
culi.:}: 

Gall-ftones  often  occur  in  the  inferior  animals,  parti- 
cularly in  cows  and  hogs  ;  but  the  biliary  concretions 
of  thefe  animals  have  not  hitherto  been  examined  with 
attention. 

Sect.  XII.     Of  Tears. 

That  peculiar  fluid  which  is  employed  in  lubrica- 
ting the  eye,  and  which  is  emitted  in  confiderable  quan- 
tities when  we  exprefs  grief  by  weeping,  is  known  by 
the  name  of  tears.  For  an  accurate  analyfis  of  this  fluid 
chemiftry  is  indebted  to  Meffrs  Fourcroy  and  Vauque- 
lin.  Before  their  differtation,  which  was  publilhed  in 
1 79 1,  appeared,  fcarcely  any  thing  was  known  about 
the  nature  of  tears. 

The  liquid  called  tears  is  tranfparent  and  colourlefs 
like  water;  it  has  fcarcely  any  fmell,  but  its  tafte  is  al- 
ways perceptibly  fait.  Its  fpecific  gravity  is  fomewhat 
greater  than  that  of  diftilled  water.  It  gives  to  paper, 
ftained  with  the  juice  of  the  petals  of  mallows  or  violet, 
a  permanently  green  colour,  and  therefore  contains  a 
fixed  alkali.*  It  unites  with  water,  whether  cold  or 
hot,  in  all  proportions.  Alkalies  unite  with  it  readily, 
and  render  it  more  fluid.  The  mineral  acids  produce 
no  apparent  change  upon  it.f  Expofed  to  the  air, 
this  liquid  gradually  evaporates,  and  becomes  thicker. 
When  nearly  reduced  to  a  ftate  of  drynefs,  a  number 
of  cubic  cryftals  form  in  the  midft  of  a  kind  of  muci- 
lage. Thefe  cryftals  poflefs  the  properties  of  muriat  of 
foda  ;  only  they  tinge  vegetable  blues  green,  and  there- 
fore contain  an  excels  of  foda.  The  mucilaginous  mat- 
ter acquires  a  yellowifh  colour  as  it  dries.  J 

This  liquid  boils  like  water,  excepting  that  a  confi- 
derable froth  collects  on  its  furface.  If  it  be  kept  a 
fufficient  time  at  the  boiling  temperature,  -ggo  parts  of 
it  evaporate  in  water  ;  and  there  remain  about  .04  parts 
of  a  yellowiih  matter,  which  by  diftillation  in  a  ftrong 
heat  yield  water  and  a  little  oil:  the  reliduum  confifts 
of  different  faline  matters. $ 

When  alcohol  is  poured  into  this  liquid,  a  mucilagi- 
nous matter  is  precipitated  in  the  form  of  large  white 
flakes.     The  alcohol  leaves  behind  it  when  evaporated, 
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traces  of  muriat  of  foda  and  foda.     The  refidaum  which     Tears, 
remains  behind,  when  infpiffated  tears  are  burnt  in   the     Sinovia. 
open  air,  exhibit  fome  traces  of  phofphat  of  lime  and  iwC^T' 

phofphatoffoda.||  andVau- 

Thus  it  appears  that  tears  are  compofed  of  the  fol-  qudin,Jour. 
lowing  ingredients:  de  Phyf.  p. 

1.  Water,  4.  Soda,  W' 

2 •  M  UalaSe/r  ,  I*   Eu°?u ^  °f  1Ime*  Comment 

3.  Muriat  of  foda,        6.  Phofphat  of  foda.  partsf 

The  faline  parts  amount  only  to  about  0.01  of  the 
whole,  or  probably  not  fo  much. 

The  mucilage  contained  in  the  tears  has  the  property 
of  abforbing  oxygen  gradually  from  the  atmofphere, 
and  of  becoming  thick  and  vifcid,  and  of  a  yellow  co- 
lour. It  is  then  infoluble  in  water,  and  remains  long 
fufpended  in  it  without  alteration.  When  a  iufncieot 
quantity  of  oxy-muriatic  acid  is  poured  into  tears,  a 
yellow  flaky  precipitate  appears  abfolutely  fimilar  to 
this  infpiffated  mucilage.  The  oxy-muriatic  acid  lofes 
its  peculiar  odour  ;  hence  it  is  evident  that  it  has  given 
out  oxygen  to  the  mucilage.  The  property  which  this 
mucilage  has  of  abforbing  oxygen,  and  of  acquiring 
new  qualities,  explains  the  changes  which  take  place  in 
tears  which  are  expofed  for  a  long  time  to  the  action 
of  the  atmofphere,  as  is  the  cafe  in  thofe  perfons  who 
labour  under  a  fiftula  lachrymalis.*  *  Ihid.  p. 

The  mucus  of  the  nofe   has  alfo  been  examined  by  ZS7- 
Fourcroy  and  Vauquelin.     They  found  it  compofed  of  „  S97  f 
precifely  the  fame  ingredients  with  the  tears.     As  this  theUnQfe°. 
fluid  is  more  expofed  to  the  action  of  the  air  than  the 
tears,  in  moft  cafes  its  mucilage  has  undergone  lefs  or 
more  of  that  change  which  is  the  confequence  of  the 
abforption  of  oxygen.     Hence  the  reafon  of  the  great- 
er vifcidity  and  confidence  of  the  mucus  of  the  nofe  : 
hence  alfo  the  great  confidence  which  it  acquires  du- 
ring colds,  where  the  action  of  the  atmofphere  is  affift- 
ed  by  the  increafed  action  of  the  parts,  j-  .  ^ 

Sect.  XIII.     Of  Sinovia.  %^' 

Within  the  capfular  ligament  of  the  different  joints 
of  the  body,  there  is  contained  a  peculiar  liquid,  in- 
tended  evidently  to  lubricate  the  parts,  and  to  facilitate 
their  motion.  This  liqu'd  is  known  among  anatomifts 
by  the  name  of finovia. 

"Whether  it  be  the  fame  in  different  animals,  or  even 
in  all  the  different  joints  of  the  fame  animal,  has  not 
been  determined  ;  as  no  accurate  analyfis  of  the  finovia 
of  different  animals  has  been  attempted.  The  only 
analyfis  of  finovia  which  has  hitherto  appeared  is  that 
by  Mr  Margueron,  which  was  publifhed  in  the  14th 
volume  of  the  Annales  de  Cblmie-  He  made  ufe  of  fi- 
novia obtained  from  the  joints  of  the  lower  extremities 
of  oxen. 

The  finovia  of  the  ox,  when  it  has  juft  flowed  from  c-    a?     f 

...  .  .  r  .  ,   r  r  n     ■   1         r  .  n     oinOVia  et 

the  joint,  is  a  vucid  lemi-tranlparent  fluid,  of  a  greenifh  the  ox. 
white  colour,  and  a  fmell  not  unlike  frog  fpawn.  It 
very  foon  acquires  the  confidence  of  jelly  ;  and  this- hap- 
pens equally  whether  it  be  kept  in  a  cold  or  a  hot  tem- 
perature, whether  it  be  expofed  to  the  air  or  excluded 
from  it. :  This  confidence  does  net  continue  long  ;  the 
finovia  foon  recovers  again  its  fluidity,  and  at  the  fame  *  Mar- 
time  depofites  a  thready-like  matter.*  guer<m,Ann. 

Sinovia  mixes   readily  with   water,  and   imparts  to  d\  Chim. 
that  liquid  a  great   deal  of   vifcidity.     The    mixture  XIV' I24" 
frothes  when  agitated ;  becomes  milky  when  boiled,  Its  propCr- 
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and  depofites  fome  pellicles  on  the  fides  of  the  difti  ;  but 
its  vifcidity  is  not  diminiftied.f 

When  alcohol  is  poured  into  finovia,  a  white  fub- 
ftance precipitates,  which  has  all  the  properties  of  al- 
bumen. One  hundred  parts  of  finovia  contain  4.52  of 
albumen.  The  liquid  ftill  continues  as  vifcid  as  ever  ; 
but  if  acetous  acid  be  poured  into  it,  the  vifcidity  dif- 
appears  altogether,  the  liquid  becomes  tranfparent,  and 
depofites  a  quantity  of  matter  in  white  threads,  which 
pofrefTss  the  following  properties : 

1 .  It  has  the  colour,  fmell,  tafte,  and  elafticity  of  ve- 
getable gluten. 

2.  It  is  foluble  in  concentrated  acids  and  pure  al- 
kalies. , 

3.  It  is  foluble  in  cold  water,  the  folution  frothes  ; 
acids  and  alcohol  precipitate  the  fibrous  matter  in 
flakes.  One  hundred  parts  of  finovia  contain  1 1.86  of 
this  matter. I 

When  the  liquid,  after  thefe  fubftances  have  been  fe- 
parated  from  it,  is  concentrated  by  evaporation,  it  de- 
pofites cryftals  of  acetite  of  foda.  Sinovia,  therefore, 
contains  foda.  Margueron  found  that  100  parts  of  fi- 
novia contained  about  0.71  of  foda. 

When  ftrong  fulphuric,  muriatic,  nitric,  acetic,  or 
fulphurous  acid  is  poured  into  finovia,  a  number  of 
white  flakes  precipitate  at  firft,  but  they  are  foon  re- 
diffolved,  and  the  vifcidity  of  the  liquid  continues. 
When  thefe  acids  are  diluted  with  five  times  their  weight 
of  water,  they  diminifh  the  tranfparency  of  finovia,  but 
not  its  vifcidity  ;  but  when  they  are  fo  much  diluted 
that  their  acid  tafte  is  juft  perceptible,  they  precipitate 
the  peculiar  thready  matter,  and  the  vifcidity  of  the  fi- 
novia difappears.$ 

When  finovia  is  expofed  to  a  dry  atrnofphere  it  gra- 
dually evaporates,  and  a  fcaly  refiduum  remains,  in 
which  cubic  cryftals,  and  a  white  faline  efBorefcence, 
are  apparent.  The  cubic  cryftals  are  muriat  of  foda. 
One  hundred  parts  of  finovia  contain  about  1.75  of  this 
fait.     The  faline  efflorefcence  is  carbonat  of  foda.  || 

Sinovia  foon  putrefies  in  a  moift  atrnofphere,  and  du- 
ring the  putrefaction  ammonia  is  exhaled.  When  fino- 
v'a  is  diitilled  in  a  retort  there  comes  over,  firft  water, 
which  foon  putrefies  ;  then  water  containing  ammonia  ; 
then  empyreumatic  oil  and  carbonat  of  ammonia.  From 
the  refiduum  muriat  and  carbonat  of  foda  may  be  ex- 
tracted by  lixiviation.  The  coal  contains  fome  phof- 
phat  of  lime.^f 

From  the  analyfis  of  Mr  Margueron  it  appears  that 
finovia  is  compofed  of  the  following  ingredients  : 
11.86  fibrous  matter, 
4.52  albumen, 
1.75  muriat  of  foda, 
.71  foda, 

.70  phofphat  of  lime  (n), 
80.57  water, 
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Sect.  XIV.     Of  Semen. 

The  peculiar  liquid  fecreted  in  the  teftes  of  males, 
and  deftined  for  the  impregnation  of  females,  is  known 
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by  the  name  of  femen.     The  human  femen  alone  has    Semen. 
hitherto  been  fubjected  to  chemical  analyfis.     Nothing 
is  known  concerning  the  feminal  fluid  of  other  animals. 
Vauquelin  publifhed  an  analyfis  of  the  human  femen  in 

Semen,  when  newly  ejefted,  is  evidently  a  mixture  Properties 
of  two  different  fubftances:  the  one,  fluid  and  milky,  of  femen- 
which  is  fuppofed  to  be  fecreted  by  the  proftate  gland  ;' 
the  other,    which  is  confidered  as  the  true  fecretion  of 
the  teftes,  is  a  thick  mucilaginous  fubftance,  in  which 
numerous  white  Chining  filaments  may  be  difcovered.*  *  vm 
It  has  a  flight  difagreeable  odour,  an  acrid  irritating  ?"'#» 
tafte,  and  its  fpecific  gravity  is  greater  than  that  0{  df  Ch'"».\x 
water.     When  rubbed  in  a  mortar  it  becomes  frothy,  ' 
and  of  the  confiftence  of  pomatum,  in  confequence  of 
its  enveloping  a  great  number  of  air  bubbles.     It  con- 
verts paper  ftained  with  the  .blotfoms  of  mallows  or 
violets  to  a  green  colour,  and  confequently  contains  an 
alkali.f 

As  the  liquid  cools,  the  mucilaginous  part  becomes  65. ' ' P' 
tranfparent,  and  acquires  greater  confiftency ;  but  in 
about  twenty  minutes  after  its  emifilon,  the  whole  be- 
comes-perfectly  liquid.  This  liquefaction  is  not  owing 
to  the  abforption  of  moifture  from  the  air,  for  it  lofes 
inftead  of  acquiring  weight  during  its  cxpofure  to  the 
atrnofphere  ;  nor  is  it  owing  to  the  action  of  the  air, 
for  it  takes  place  equally  in  clofe  veffels.j:  \Ibid^. 

Semen  is  infoluble  in  water  before  this  fpontaneous  66- 
liquefadion,  but  afterwards  it  difTolves  readily  in  it. 
When  alcohol  or  oxy-muriatic  acid  is  poured  into  this 
folution,  a  number  of  white  flakes  are  precipicated.$  $nu.f. 
Concentrated  alkalies  facilitate  its  combination  with  70. 
water.     Acids  readily  diffolve  the  femen,  and  the  folu- 
tion is  not  decompofed  by  alkalies  ;  neither  indeed  is  the 
alkaline  folution  decompofed  by  acids. |j 

Lime  difengages  no  ammonia  from  frefh  femen  ;  but  7i- 
after  that  fluid  has  remained  for  fome  time  in  a  moift 
and  warm  atrnofphere,  lime  feparates  a  great  quantity 
from  it.      Confequently  ammonia  is  formed  during  the 
expofure  of  femen  to  air.W 

When  oxy-muriatic  acid  is  poured  into  femen,  a 
number  of  white  flakes  precipitate,  and  the  acid  lofes 
its  peculiar  odour.  Thefe  flakes  are  infoluble  in  water, 
and  even  in  acids.  If  the  quantity  of  acid  be  fufficient,  nent  Parts* 
the  femen  acquires  a  yellow  colour.  Thus  it  appears 
that  femen  contains  a  mucilaginous  fubftance,  analogous 
to  that  of  the  tears,  which  coagulates  by  abforbing  oxy- 
gen. Mr  Vauquelin  obtained  from  100  parts  of  femen 
fix  parts  of  this  mucilage. 

When  femen  is  expofed  to  the  air  about  the  tempe- 
rature of  6o°,  it  becomes  gradually  covered  with  a 
tranfparent  pellicle,  and  in  three  or  four  days  depofites 
fmall  tranfparent  cryftals,  often  croffing  each  other  in 
fuch  a  manner  as  to  reprefent  the  fpokes  of  a  wheel. 
Thefe  cryftals,  when  viewed  through  a  microfcope,  ap- 
pear to  be  four-fided  prifms,  terminated  by  very  long 
four-fided  pyramids.  They  may  be  feparated  by  di- 
luting the  liquid  with  water,  and  decanting  it  off.  They 
have  all  the  properties  of  phofphat  of  lime.*  If,  after  *  Ibid.  p. 
the  appearance  of  thefe  cryftals,  the  femen  be  ftill  al-  67  and  73 
lowed  to  remain  expofed  to  the  atrnofphere,  the  pellicle 

on 


(n)  Mr  Hatchett  found  only  0.208  of  phofphat  of  lime  in  the  finovia  which  he  examined.     He  found,  how- 
ever,  traces  of  fome  other  phofphat  5  probably  phofphat  of  foda.     Phil.  Tranf.  1799,  p.  246. 
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Seen,     on  its  furface  gradually  thickens,  and   a  number  of  quantity  of  water.     At  the  fame  time  it  exhales  the  Liquor  of 

Liq.r  of  white   round   bodies  appear   on  different  parts  of  it.  odour  of  boiled  white  of  egg.  f  the  Am- 

Thefe  bodies  alfo  are  phofphat  of  lime,  prevented  from         Acids  render  it  more  tranfparent.     Alkalies  preci-  vJ^Ly 

cryftallizing  regularly  by  the  too  rapid  abftraction  of  pitate  an  animal  matter  in  fmall  flakes.     Alcohol  like-  f  Ann.  de 

moifture.     Mr  Vauquelin  found  that  100  parts  of  fe-  wife   produces   a  flaky   precipitate,  which,  when   col-  Cbimxxx&i 

.  v ,         men  contain  three  parts  of  phofphat  of  lime.f     If  at  lefted  and  dried,  becomes  tranfparent,  and  very  like  a71* 

^el,'  Ann.  this  period  of  the  evaporation  the  air  becomes  moift,  glue.     The  infufion  of  nut-galls  produces   a  very  co- 

Jc-Cn.-p.  other  cryftals  appear  in  the  femen,  which  have  the  pro-  pious  brown  coloured  precipitate.     Nitrat  of  filver  oc- 

perties  of  carbonat  of  foda.     The  evaporation  does  not  cafions  a  white  precipitate,  which  is  infoluble  in  nitric 

go  on  to  complete  exficcation,  unlefs  at  the  tempera-  acid,  and  confequently  is  muriat  of  filver.f  +  ibid. 

ture  of  770,  and  when  the  air  is  very  dry.     When  all        When  flowly  evaporated  it  becomes  flighlly  milky, 

the  moifture  is  evaporated,  the  femen  has  loft  0.9  of  its  a  tranfparent  pellicle  forms  on  its  furface,  and  it  leaves 

weight,  the  refiduum  is  femi -tranfparent  like  horn,  and  a  refiduum  which  does  not  exceed  0.012  of  the  whole, 

brittle. $  By  lixiviating  this  refiduum,  and  evaporating  the  ley, 

When  femen  is  kept  in  very  moift  air,  at  the  tem-  cryftals  of  muriat  and  carbonat  of  foda,  may  be  obtain- 

perature  of  about  770,  it  acquires  a  yellow  colour,  like  ed.     The  remainder,  when  incinerated,  exhales  a  fetid 

that  of  the  yolk  of  an  egg ;  its   tafte  becomes  acid,  it  and  ammoniacal  odour,  refemblingthat  of  burninghorn; 

exhales  the  odour  of  putrid  fifli,  and  its  furface  is  co-  the  afhes  confift  of  a  fmall  quantity  of  carbonat  of  foda, 

vered  with  abundance  of  the  byfTus  feptica.$  and  of  phofphat  and  carbonat  of  lime.J  \Ibid,-*. 

When  dried  femen  is  expofed  to  heat  in  a  crucible,        Thus  we  fee  that  the  liquor  of  the  human  amnios  is  37*. 

it  melts,  acquires  a  brown  colour,  and  exhales  a  yellow  compofed  of  about 


\Ik 


Si'. 


75 


fume,  having  the  odour  of  burnt  horn.  When  the  heat 
is  raifed,  the  matter  fwells,  becomes  black,  and  gives 
out  a  ftrong  odour  of  ammonia.  When  the  odour  of 
ammonia  difappears,  if  the  matter  be  lixiviated  with 
water,  an  alkaline  folution  may  be  obtained,  which,  by 
evaporation,  yields  cryftals  of  carbonat  of  foda.  Mr 
Vauquelin  found  that  100  parts  of  femen  contain  one 
part  of  foda. ^[     If  the  refiduum  be  incinerated,  there 


98.8  water, 

f  albumen, 
1.2   -J  muriat  of  foda,  foda, 
(.phofphat  of  lime,  lime, 
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While  the  fcctus  is  in  the  uterus,  a  curdy-like  matter  Curdy  mat- 
is  depofited  on  the  furface  of  its  fkin,  and  in  particular  ter  depofit- 
will  remain  only  a  quantity  of  white  afhes,  confiding  of    parts  of  its  body.     This  matter  is  often  found  collected  ed  on  the 
phofphat  of  lime.  in  considerable  quantities.     It  is  evidently  depofited  fcetUs* 

Thus  it  appears  that  femen  is  compofed  of  the  fol-    from  the  liquor  of  the  amnios ;  and  confequently  the 

lowing  ingredients  :  knowledge  of  its  peculiar  nature  muft  throw  confider- 

90  water,  able  light  upon  the  properties  and  ufe  of  that  liquor. 

6  mucilage,  For  an  analyfis  of  this  fubftance  we  are  alfo  indebted  to 

3  phofphat  of  lime,  Vauquelin  and  Buniva. 

1  foda,  Its  colour  is  white  and  brilliant ;  it  has  a  foft  feel; 

and  very  much  refembles  newly  prepared  foap.     It  is 

100  infoluble  in  water,  alcohol,  and  oils.     Pure  alkalies  dif- 

i;r„    V\7-       r  r,i     j  folve  part  of  it,  and  form  with  it  a  kind  of  foap.     On 

bECT.  XV.     LigvoR  of the  Amnios.  .„     •  i     •..  j  •.         i-i  r  i  v       . 

J  burning  coals  it  decrepitates  like  a  fait,  becomes   dry 

The  fcetus  in  the  uterus  is  enveloped  in  a  peculiar    and    black,    exhales  vapours   which    hare  the    odour 

membranous  covering,  to  which  anatomifts  have  given    of  empyreumatic  oil,  and  leaves  a  refiduum  which  is 

the  name  of  amnios.     Within  this  amnios  there  is  a  li-    very  difficultly  reduced  to  afhes.     When  heated  in  a 

quid,  diftinguifhed  by  the  name  of  the  liquor  of  the  am-    platinum  crucible   it  decrepitates,  lets  an  oil  exfude, 

nios,  which  furrounds  the  fcetus  on  every  part.     This    curls  up  like  horn,  and  leaves  a  refiduum,  confiding 

liquid,  as  might  have  been  expected,  is  very  different    chiefly  of  carbonat  of  lime. ~\.  \  Ibid,  p, 

in  different  animals,  at  leaft  the  liquor  amnii  in  women        Thefe  properties  fhew  that  this  matter  is  different  274* 

and  in  cows,  which  alone  have  hitherto  been  analyfed,    from  every  one  of  the  component  parts  of  the  liquor  of 

have  not  the  fmalleft  refemblance  to  each  other.     Thefe    the  amnios,  and  that  it  has  a  great  refemblance  to  the 

two  liquids  have  been  lately  analyfed  by  Vauquelin  and  fat.     It  is  probable,  as   Vauquelin  and   Baniva  have 

Buniva,  and  the  refult  of  their  analyfis  has  been  publifh-    conjectured,  that  it  is  formed  from  the  albumen  of  that 

ed  in  the  33d  volume  of  the  Annates  de  Chimie.  liquid,  which  has  undergone  fome  unknown  changes. 

1.  The  liquor  of  the  amnios  of  women  is  a  fluid  of  a    It  has   been  long  known,  that  the  parts   of  a  fcetus. 

tr.jhuman  flightly  milky  colour,  a  weak  but  pleafant  odour,  and    which  has  lain  for  fome  time  after  it  has  been  deprived 

aijios.       a  ialtifh  tafte.     The  white  colour  is  owing  to  a  curdy    of  life  in  the  uterus,  are  fometimes  converted  into  a 

matter  fufpended  in  it,  for  it  may  be  obtained  quite    kind  of  fatty  matter.     It  is  evident  that  this  fubftance,. 

* -nn.de     tranfparent  by  filtration.*  after  it  is  depofited  upon  the  fkin  of  the  fcetus,  muft 

C.p.xxxiii.      Its  fpecific  gravity  is  1.005.     ^  gives  a  green  co-    preferve  it  in  a  great  meafure  from  being  acted  upon 

lour  to  the  tindture  of  violets,  and  yet  it.  reddens  very    by  the  liquor  of  the  amnios*.  ^ 

decidedly  the  tincture  of  turnfol.     Thefe  two  proper-        2.  The  liquor  of  the  amnios  of  the  cow  has  a  vifci-  Liquor  of 

ties  would  indicate  at  once  the  prefence  of  an  acid  and    dity  fimilar  to  mucilage  of  gum  arabic,  a  brownifh  red  the  amni°s 

of  an  alkali.     It  frothes  confiderably  when  agitated,    colour,  an  acid  and  bitter  tafte,  and  a  peculiar  odour,  oe  co>v'- 

On  the  application  of  heat  it  becomes  opaque,  and  has    not  unlike  that  of  fome  vegetable  extracts.     Its  fpecific 

then  a  great  refemblance  to  milk  diluted  with  a  large    gravity  is  1.028.     It  reddens  the  tincture  of  turnfol, 

and. 
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and  therefore  contains  an  acid.  Muriat  of  barytes 
caufes  a  very  abundant  precipitate,  which  renders  it  pro- 
bable that  it  contains  fulphuric  acid.  Alcohol feparates 
from  it  a  great  quantity  of  a  reddifh  coloured  matter. § 

When  this  liquid  is  evaporated,  a  thick  frothy  fcum 
gathers  on  the  furface,  which  is  ealily  feparated,  and  in 
which  fome  white  acid-tafted  crystals  may  be  difcover- 
ed.  By  continuing  the  evaporation,  the  matter  be- 
comes thick,  and  viicid,  and  has  very  much  the  look  of 
honey.  Alcohol  boiled  upon  this  thick  matter,  and 
filtered  off,  depofites  upon  cooling  brilliant  needle-form- 
ed cryftals  nearly  an  inch  in  length.  Thefe  cryftals 
may  be  obtained  in  abundance  by  evaporating  the  li- 
quor of  the  amnios  to  a  fourth  part  of  its  bulk,  and 
then  allowing  it  to  cool.  The  cryftals  foon  make  their 
appearance.  They  may  be  feparated  and  purified  by 
wafhing  them  in  a  frnall  quantity  of  cold  water.  Thei'e 
cryftals  have  the  properties  of  an  acid.$ 

If  after  the  fcparation  of  this  acid  the  liquor  of  the 
amnios  be  evaporated  to  the  confiftence  of  a  fyrup,  large 
tranfparent  cryftals  appear  in  it,  which  have  all  the  pro- 
perties of  fulphat  of  foda.  The  liquid  of  the  amnios 
of  cows  contains  a  confiderable  quantity  of  this  fait. 

Thus  it  appears  that  the  liquor  of  the  amnios  of 
cows  contains  the  following  ingredients  : 

1.  Water, 

2.  A  peculiar  animal  matter, 

3.  A  peculiar  acid, 

4.  Sulphat  of  foda. 

The  animal  matter  poffefTes  the  following  properties : 
It  has  a  reddifh.  brown  colour,  and  a  peculiar  tafte  ;  it 
is  very  foluble  in  water,  but  infoluble  in  alcohol,  which 
has  the  property  of  feparating  it  from  water.  When 
expofed  to  a  ftrong  heat  it  fwells,  exhales  firlt  the  odour 
of  burning  gum,  then  of  empyreumatic  oil  and  of  am- 
monia, and  at  laft  the  peculiar  odour  of  pruffic  acid 
becomes  very  confpicuous.  It  differs  from  gelatine  in 
the  vifcidity  which  it  communicates  to  water,  in  not 
forming  a  jelly  when  concentrated,  and  in  not  being 
precipitated  by  tan.  It  mult  be  therefore  ranked  among 
the  very  undefined  and  inaccurate  clafs  of  animal  muci- 
lages. 

When  burnt,  it  leaves  a  very  large  coal,  which  is 
readily  incinerated,  and  leaves  a  little  white  allies,  com- 
pofed  of  phofphat  of  magnefia,  and  a  very  fmall  pro- 
portion of  phofphat  of  lime.  |j 

The  acid  fubftance  is  of  a  white  and  brilliant  colour  ; 
its  tafte  has  a  very  flight  degree  of  fournefs ;  it  reddens 
the  tincture  of  turnfol ;  it  is  fcarcely  foluble  in  cold 
water,  but  very  readily  in  hot  water,  from  which  it  fe- 
parates in  long  needles  as  the  folution  cools.  It  is  fo- 
luble alio  in  alcohol,  efpecially  when  affifted  by  heat. 
It  combines  readily  with  pure  alkalies,  and  forms  a  fub- 
ftance which  is  very  foluble  in  water.  The  other  acids 
decompofe  this  compound;  and  the  acid  of  the  liquor 
of  the  amnios  is  precipitated  in  a  white  cryftalline  pow- 
der. This  acid  does  not  decompofe  the  alkaline  car- 
bonats  at  the  temperature  of  the  atmofphere,  but  it 
does  fo  when  affifted  by  heat.  It  does  not  alter  folu- 
tions  of  iilver,  lead,  or  mercury,  in  nitric  acid.  When 
expofed  to  a  ftrong  heat,  it  frothes  and  exhales  an  odour 
of  ammonia  and  of  pruffic  acid.  The  properties  are 
fufficient  to  fhew  that  it  is  different  from  every  other 
acid.  Vaiiquelin  and  Boniva  have  given  it  the  name  of 
amniotic  acid.     It  approaches  neareft  to  the  facchola&ic 


Urine. 


and  the  uric  acids ;  but  the  fachlactic  acid  does  not  fur- 
nifh  ammonia  by  diftillation  like  the  amniotic.  The  v- 
uric  acid  is  not  fo  foluble  in  hot  water  as  the  amniotic, 
it  does  not  cryftallize  in  white  brilliant  needles,  and  it  is 
infoluble  in  boiling  alcohol  ;  in  both  which  refpects  it 
differs  completely  from  amniotic  acid.*  *  Ann.de 

Chim.sxi\ 

Sect.  XVI.     Of  Urine.  p.  279. 

No  animal  fubftance  has  attracted  more  attention  r,  •3°9 
than  urine,  both  on  account  of  its  fuppofed  connec- 
tion with  various  difeafes,  and  on  account  of  the  very 
fingular  products  which  have  been  obtained  from  it. 
Mr  Boyle,  and  the  other  chemifts  who  were  his  con- 
temporaries, were  induced  to  attend  particularly  to  this 
liquid,  by  the  difcovery  of  a  method  of  obtaining 
phofphorus  from  it.  Boerhaave,  Haller,  Haupt,  Mar- 
graf,  Pott,  Rouelle,  Prouft,  and  Klaproth,  fucceffively 
improved  the  method  of  obtaining  the  phofphoric  falts 
from  urine,  or  added  fomefhing  to  our  knowledge  of 
the  component  parts  of  thefe  falts.  Scheele  added 
greatly  to  our  knowledge  of  urine  by  detecting  feveral 
new  fubftances  in  it  which  had  not  been  fufpected. 
Cruickfhank  has  given  us  a  very  valuable  paper  on  urine 
in  the  fecond  edition  of  Rollo's  Diabetes  ;  and  Fourcroy 
and  Vauquelin  have  lately  publifhed  the  moft  complete 
analyfis  of  it  which  has  hitherto  appeared. 

Frefh  urine  is  a  liquid  of  a  peculiar  aromatic  odour, 
an  orange  colour,  of  greater  or  lefs  intenfity,  and  an 
acrid  faline  tafte. 

Its  fpecific  gravity  varies  from  1.005  to  1.033.*         *  Cruid 

1.  It  reddens  paper  ftained  with  turnfol  and  with  fiank,P, 
the  juice  of  radifhes,  and  therefore  contains  an  acid.      Mag.'ti. 

2.  If  a  folution  of  ammonia  be  poured  into  frefh  24°" 
urine,  a  white  powder  precipitates,  which  has  the  pro-  Contain 
perties  of  phofphat  of  lime.     The  prefence  of  this  fub-  phofpha 
ftance  in  urine  was  firft  difcovered  by  Scbeele.f     If  lime, 
lime  water  be  poured  into  urine,  phofphat  of  lime  pre- 1  Scbttlt 
cipitates  in  greater  abundance  than  when  ammonia  is       ' 
ufed  ;  consequently  the  acid  which  urine  contains  is  the 
phofphoric.     Thus  we  fee  that  the  phofphat  of  lime  is 
kept  diffolved  in  urine  by  an  excefs  of  acid.     This  alfo 
was   firft  difcovered  by   Scheele. £     This  fubftance  is  t  -^ 
moft  abundant  in  the  urine  of  the  fick.     Berthollet  has 
obferved,  that  the  urine  of  gouty  people  is  lefs  acid 
than  that  of  people  in  perfect  health.     The    average 
quantity   of  phofphat  of  lime  in  healthy  urine   is,  as 
Cruickfhank  has  afcertained,  about  j^g  of  the  weight  of 

the  urine.$  5  Phil. 

3.  If  the  phofphat  of  lime  precipitated  from  urine  be  MaS- ' 
examined,  a  little  magnefia  will  be  found  mixed  with  it.  241, 
Fourcroy  and  Vauquelin  have  afcertained  that  this  is  ph  $\ 
owing  to  a  little  phofphat  of  magnefia  which  urine  con-  0f  mag 
tains,  and  which  is  decompofed  by  the  alkali  or  lime  nefia, 
employed  to  precipitate  the  phofphat  of  lime.^[  f  Ann.  \ 

4.  When  frefh  urine  cools,  it  often  lets  fall  a  brick  C.h'm' 
coloured  precipitate,  which  Scheele  firft  afcertained  to 

be  cryftals  of  uric  acid.  All  urine  contains  this  acid,  Tjrica  , 
even  when  no  fenfible  precipitate  appears  when  it  cools. 
For  if  a  fufficient  quantity  of  clear  and  frefh  urine  be 
evaporated  to  T4-g-  of  its  weight,  a  fubtle  powder  pre- 
cipitates to  the  bottom,  and  attaches  itfelf  in  part  very 
firmly  to  the  vefTel.  This  part  may  be  diffolved  in 
pure  alkali,  and  precipitated  again  by  acetous  acid.  It 
exhibits  all  the  properties  of  uric  acid.*  The  quan- 
tity of  uric  acid  in  urine  is  very  various.  During  in- 
termittent 
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termittent  fevers  it  is  deposited  very  copioufly,  and  has  By  this  time  the  whole  of  the  alcohol  has  pa/Fed  off, 

been  long  known  to  phyficians  under  the  name  cf  la-  and  the  matter,  on  cooling,  cryftallizes  in  quadrangula' 

teritious  fediment.     This  fediment  always  makes  its  ap-  plates   which  interfect  each  other.     This  fubftance  i„ 

pearance  at  the  crifis  of  fevers.      In  gouty  people,  the  urea,   which  compofes  \%  of  the  urine,   provided  the 

fame  fediment  appears  in  equal  abundance  towards  the  watery  part  be  excluded.     To  this  fubftance  the  tafte 

end  of  a  paroxyfm  of  the  difeafe(p).      And  if  this  fe-  fmell,  and  colour  of  urine  are  owing.     It  is  a  fubftance' 

diment  fuddenly  difappears  after  it  has  begun  to  be  de-  which  characterizes  urine,  and  conftitutes  it  what  it  is, 

pofited,  a  frefli  attack  may  be  expected*  and  to  which  the  greater  part  of  the  very  fingular  pheno- 

5.  If  frefh  urine  be  evaporated  to  the  confiftence  of  mena  of  urine  are  to  be  afcribed. 
a  fyrup,  and  muriatic  acid  be  then  poured  into  it,  a  The  colour  of  urine  depends  upon  the  urea-  the 
precipitate  appears  which  pofleffes  the  properties  of  greater  the  quantity,  the  deeper  is  the  colour.  It  may 
benzoic  acid.  Scheele  frrft  difcovered  the  prefence  of  be  detected  by  evaporating  urine  to  the  confiftence  of 
benzoic  acid  in  urine.  He  evaporated  it  to  drynefs,  a  fyrup,  and  pouring  into  it  concentrated  nitric  acid, 
feparated  the  faline  part,  and  applied  heat  to  the  refi-  Immediately  a  great  number  of  white  fhinino'  cryftals 
duum.  The  benzoic  acid  was  fublimed,  and  found  appear  in  the  form  of  plates,  very  much  refembling 
cryftallized  in  the  receiver.  The  method  which  we  cryftallized  boracic  acid.  Thefe  cryftals  are  urea  corn- 
have  given  is  much  eafier;    it  was  firft  propofed  by  bined  with  nitric  acid. 
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dant  than  in  human  urine.     In  human  urine  it  varies    which  hyfterical  patients  void  during  a  paroxyfm 
from  T-oVo  t0  Towo  °f  tne  whole.$  8.  If  urine  be  flowly  evaporated  to  the  confiftei 


316 
ence  cf  Muriat  of 

6.  When  an  mtuuon  ob  tan  is  dropt  into  urine,  a  a  fyrup,  a  number  cf  cryftals  make  their  appearance  in  foda, 
white  precipitate  appears,  having  the  properties  of  the  it.     Two  of  thefe  are  remarkable  by  their  form  :   one 
combination  of  tan  and  albumen,  or  gelatine.     Urine,  of  them  confifts  of  fmall  regular  octahedrons  •  which 
therefore,  contains  albumen  and  gelatine.     Thefe  fub-  when  examined,  are  found  to  poffefs  the  properties  of 
fiances  had  been  fufpected  to  be  in  urine,  but  their  pre-  muriat  of  foda.     Urine,  therefore,  contains  muriat  of 
fence  was  firft  demonilrated  by  Seguin,  who  difcovered  foda.     It  is  well  known  that  muriat  of  foda  cryftallizes 

the  above  method  of  detecting  them.     Their  quantity  in  in  cubes ;  the  fingular  modification  of  its  foim  in  urine 

healthy  urine  is  very  fmall.     Cruickfhank  found  that  is  owing  to  the  action  of  urea.     It  has  been  long  known 

the  precipitate  afforded  by  tan  in  healthy  urine  amount-  that  urine  faturated  with  muriat  of  foda  depofites  that 

ed  to  i^oth  part  of  the  weight  of  the  urine.j:      It  is  fait  in  regular  octahedrons. 

to  thefe  lubftances  that,  the  appearance  of  the  cloud,  as         9.  Another  of  the  falts  which  appear  during  the  eva-  Muriat -oft" 

it  is  called,  or  the  mucilaginous  matter,  which  is  fome-  poration  of  urine  has  the  form  of  regular  cubes.     This  ammonia, 

times  depofited  as  the  urine  cools,  is  owing.     It  is  pro-  fait  has  the  properties  of  muriat  of  ammonia.     Now 

bable  that  healthy  urine  contains  only  gelatine  and  not  the  ufual  form  of  the  cryftals  of  muriat  of  ammonia  is 

albumen,  though  the  quantity  is  too  fmall  to  admit  of  the  octahedron.     The  change  of  its  form  in  urine  is 

accurate  examination  ;  but  in  many  difeafes  the  quan-  produced  alfo  by  urea.  « 

tity  of  thefe  matters  is  very  much  increafed.       The         10.  The  faline  refiduum  which  remains  after  the  fe-  Phofphat of 

urine  of  dropfical  people  often  contains  fo  much  albu-  paration  of  urea  from  cryftallized  urine  by  means  of  al-  ammonia 

men,   that  it  coagulates  not  only  on  the  addition  of  cohol,  has  been  long  known  under  the  names  of  fufible  and  of  foda, ., 

acids,  but  even  on  the  application  of  heat.$      In  all  fait  of  urine  and  rnicrocofmic  fait.     Various  methods 

cafes  of  impaired  digeftion,  the  albuminous  and  gela-  of  obtaining  it  have  been  given  by  chemifts  from  Boer- 

tinous  part  of  urine  is  much  increafed.     This  forms  one  haave,  who  firft  publifhed  a  procefs,   to  Rouelle  and 

cf  the  moll  confpicuous  and  important  diftinctions  be-  Chaulnes,  who  gave  the  method  jnft  mentioned.    If  this 

tween  the  urine   cf    thofe  who  enjoy   good  and  bad  faline  mafs  be  diffolved  in  a  fufficient  quantity  "of  hot 

health. ||  water,  and  allowed  to  cryftallize  fpontaneoufly  in  a  clofe 

7.  If  urine  be  evaporated  by  a  flow  fire  to  the  con-  veffel,  two  fets  of  cryftals  are  gradually  depofited.  The 
fiftence  of  a  thick  fyrup,  it  affumes  a  deep  brown  co-  lowermoft  fet  has  the  figure  of  flat  rhomboidal  prlfms; 
lour,  and  exhales  a  fetid  ammoniacal  odour.  When  the  uppermoft,  on  the  contrary,  has  the  form  of  rectan- 
allowed  to  cool,  it  concretes  into  a  mafs  of  cryftals,  gular  tables.  Thefe  two  may  be  eafily  feparated  by 
compofed  of  all  the  component  parts  of  urine.  If  four  expofing  them  for  fome  time  to  a  dry  atmofphere.  The 
times  its  weight  of  alcohol  be  poured  upon  this  mafs,  rectangular  tables  effiorefce  and  fall  to  powder,  but  the 
at  intervals,  and  a  flight  heat  be  applied,  the  greateft  rhomboidal  prifms  remain  unaltered. 

part  of  it  is  diffolved.     The  alcohol,  which  has  acquir-         When  thefe  falts  are  examined,  they  are  found  to 

ed  a  brown  colour,  is  to  be  decanted  off,  and  diftilled  have  the  properties  of  phofphats.       The  rhomboidal 

in  a  crucible  in  a  fand  heat,  till  the  mixture  has  boiled  prifms  confift  of  phofphat  of  ammonia  united  to  a  little 

for  fome  time,  and  acquired  the  confiftence  of  a  fyrup.  phofphat  of  foda  ;  the  rectangular  tables,  -on  the  con- 
trary,. 


(p)  The  concretions  which  fometimes  make  their  appearance  in  gouty  joints  have  been  found  to  confift  chief-, 
ly  of  uric  acid.  This  fingular  coincidence  deferves  the  attention  of  phyfiologifts  :  it  cannot  fail,  fooner  or  later,, 
to  throw  light,  not  only  upon  gout,  but  upon  fome  of  the  animal  functions.. 
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Urine,  trary,  are  phofphat  of  fdda  united  to  a  fmall  quantity 
«f  phofphat  of  ammonia.  Urine,  then,  contains  phof- 
phat  of  foda  and  phofphat  of  ammonia. 

Thus  we  have  found  that  urine  contains  the  twelve 
following  fubdances : 
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Sometimes 

other  falts. 
*  Fourcroy 
and  Vavque- 
lin,  Attn-  de 
Chim.   XXXI. 

69. 


1.  Water, 

2.  Phofphoric  acid, 

3.  Phofphat  of  lime, 

4.  Phofphat  of  magnefia, 

5.  Uric  acid, 

6.  Benzoic  acid, 


7.  Gelatine  and  albumen, 

8.  Urea, 

9.  Muriat  of  foda, 

10.  Muriat  of  ammonia, 

1 1.  Phofphat  of  foda, 

12.  Phofphat  of  ammonia. 


*  Crutci- 

Jhank,  Phil. 
Mag.  ii. 
2111. 


•J-  Fourcroy, 
Ann.  de 
Chim.  vii. 
183. 

320 
Putrefac- 
tion of  u- 
rine. 


*  Ann.  de 
Chim.  xxxi. 
6l. 


Thefe  are  the  only  fubftances  which  are  conftantly 
found  in  healthy  urine  ;*  but  it  contains  alfo  occa- 
fionally  other  fubftances.  Very  often  muriat  of  potafs 
may  be  diftinguifhed  among  the  cryftals  which  form 
during  its  evaporation.  The  prefence  of  this  fait  may 
always  be  detected  by  dropping  cautioufly  fome  tarta- 
rous  acid  into  urine.  If  it  contains  muriat  of  potafs, 
there  will  precipitate  a  little  tartar,  which  may  eafily 
be  recognifed  by  its  properties.* 

Urine  fometimes  alfo  contains  fulphat  of  foda,  and 
even  fulphat  of  lime.  The  prefence  of  thefe  falts  may 
be  afcertained  by  pouring  into  urine  a  folution  of  mu- 
riat of  barytes,  a  copious  white  precipitate  appears,  con- 
fiding of  the  barytes  combined  with  phofphoric  acid, 
and  with  fulphuric  acid,  if  any  be  prefent.  This  pre- 
cipitate mud  be  treated  with  a  fufficient  quantity  of 
muriatic  acid.  The  phofphat  of  barytes  is  diffolved, 
but  the  fulphat  of  barytes  remains  unaltered. f 

No  fubftance  putrefies  fooner,  or  exhales  a  more  de- 
tectable odour  during  its  fpontaneous  decompofition, 
than  urine ;  but  there  is  a  very  great  difference  in  this 
refpect  in  different  urines.  In  fome,  putrefaction  takes 
place  almod  inltantaneoufly  as  foon  as  it  is  voided  ;  in 
others,  fcarcely  any  change  appears  for  a  number  of 
days.  Fourcroy  and  Vauquelin  have  afcertained  that 
this  difference  depends  on  the  quantity  of  gelatine  and 
albumen  which  urine  contains.  When  there  is  very  little 
of  thefe  fubftances  prefent,  urine  remains  long  unchang- 
ed ;  on  the  contrary,  the  greater  the  quantity  of  gela- 
tine or  albumen,  the  fooner  does  putrefaction  commence. 
The  putrefaction  of  urine,  therefore,  is,  in  fome  degree, 
the  teft  of  the  health  of  the  perfon  who  has  voided  it; 
for  a  fuperabundance  of  gelatine  in  urine  always  indi- 
cates fome  defect  in  the  power  of  digeftion.* 

The  rapid  putrefaction  of  urine,  then,  is  owing  to 
the  action  of  gelatine  on  urea.  We  have  feen  already 
the  facility  with  which  that  Angular  fubdance  is  de- 
compofcd,  and  that  the  new  products  into  which  it  is 
changed  are,  ammonia,  carbonic  acid,  and  acetous  acid. 
Accordingly,  the  putrefaction  of  urine  is  announced  by 
an  ammoniacal  fmell.  Mucilaginous  flakes  are  depofi- 
ted,  confifting  of  part  of  the  gelatinous  matter.  The 
phofphoric  acid  is  faturated  with  ammonia,  and  the 
phofphat  of  lime,  in  confequence,  is  precipitated.  Am- 
monia combines  with  the  phofphat  of  magnefia,  forms 
with  it  a  triple  fait,  which  cryftallizes  upon  the  fides 
of  the  vefTel  in  the  form  of  white  cry  dais,  compofed  of 
fix  fided  prifms,  terminated  by  fix-fided  pyramids.  The 
uric  and  benzoic  acids  are  faturated  with  ammonia  ;  the 
acetous  acid,  and  the  carbonic  acid,  which  are  the  pro- 
ducts of  the  decompofition  of  the  urea,  are  alfo  fatu- 
rated  with  ammonia,  and  notwithdanding  the  quantity 
which  exhales,  the  production  of  this  fubdance  is  fo 
abundant,  that  there  is  a  quantity  of  unfaturated  alkali 
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in  the  liquid.  Putrefied  urine,  therefore,  contains  chief-  Urinary 
ly  the  following  fubdances,  mod  of  which  are  the  pro-  Calculu* 
ducts  of  putrefaction  :  y^vN 

Ammonia, 

Carbonat  of  ammonia, 

Phofphat  of  ammonia, 

Phofphat  of  magnefia  and  ammonia, 

Urat  of  ammonia, 

Acetite  of  ammonia, 

Benzoat  of  ammonia, 

Muriat  of  foda, 

Muriat  of  ammonia; 
Befides  the  precipitated  gelatine  and  phofphat  of  lime.*  *  Am.4< 
The  diftillation  of  urine  produces  almod  the  fame  c/j'«-  a 
changes ;  for  the  heat  of  boiling  water  is  fufficient  to  7°* 
decompofe  urea,  and  to  convert  it  into  ammonia,  car- 
bonic  and  acetous  acids.     Accordingly,  when  urine  is 
didilled,  there  comes  over  water,  containing  ammonia 
diffolved  in  it,  and  carbonat  of  ammonia  in  crydals. 
The  acids  contained  in  urine  are  faturated  with  ammo- 
nia,  and  the  gelatine  and  phofphat   of  lime  precipi- 

i>uch  are  the  properties  of  the  human  urine.  The 
urine  of  other  animals  has  not  hitherto  been  examined 
with  equal  care  ;  but  it  is  certain  that  it  differs  very 
confiderably  from  that  of  men.  The  urine  of  cows 
and  horfes,  and  of  all  ruminating  animals,  for  indance, 
contains  carbonat  of  lime,  without  any  mixture  of  phof- 
phat of  lime.j;  It  contains  alfo  a  much  greater  pro-  J  VaVt 
portion  of  benzoic  acid  than  that  of  man.  ibid,  uh 

Sect.  XVII.     Of  the  UriXaRt  Calculus. 

It  is  well  known  that  concretions  not  unfrequently 
foim  in  the  bladder,  or  the  other  urinary  organs,  and 
occafion  one  of  the  mod  difmal  difeafes  to  which  the 
human  fpecies  is  liable. 

Thefe  concretions  were  didinguifhed  by  the  name  of  Urinary 
calculi,  from  a  fuppofition  that  they  are  of  a  dony  na-  calculi 
ture.     They  have  long  attracted  the  attention  of  phy- 
ficians.     Chemidry  had  no  fooner  made  its  way  into 
medicine  than  it  began  to  exercife  its  ingenuity  upon 
the  urinary  calculus  ;  and  various  theories  were  given 
of  their  nature  and  origin.     According  to  Paracelfus, 
who  gave  them  the  ridiculous  name  of  duelech,  urinary 
calculi  were  intermediate  between  tartar  and  done,  and 
compofed  of  an  animal  refm.     Van  Helmont  pronoun- 
ced them  anomalous  coagulations,  the  offspring  of  the 
falts  of  urine,  and  of  a  volatile  earthy  fpirit,  produced 
at  once,  and  deditute  of  any  vifcid  matter.^     Boyle  §  De  L 
extracted  from  them,  by  diftillation,  oil,  and  a  great  "J,  c- ; 
quantity  of  volatile  fait.      Boerhaave  fuppofed  them 
compounds  of  oil  and  volatile  falts.     Hales  extracted 
from  them  a  prodigious  quantity  of  air.     He  gave  them 
the  name  of  animal  tartar,  pointed  out  feveral  circum- 
dances  in  which  they  refemble  common  tartar,  and 
made  many  experiments  to  find  a  folvent  of  them.*  *  Veg« 
Drs  Whytt  and  Aldon  pointed  out  alkalies  as  folvents  Stat- » 
of  calculi.     It  was  an  attempt  to  difcover  a  more  per-  l89* 
feet  folvent  that  induced  Dr  Black  to  make  thofe  ex- 
periments which  terminated  in  the  difcovery  of  the  na- 
ture of  the  alkaline  carbonate.  .% 

Such  was  the  date  of  the  chemical  analyfis  of  cal-  Analy 
cuius,  when,  in  1776,  Scheele  publifhed  a  differtation  by  Sd  1 
on  the  fubject  in  the  Stockholm  Tran/aclions  ;  which  was 
fucceeded  by  fome  remarks  of  Mr  Berg#nann.     Thefe 

illudrious 
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Ux  try    illuftrious  chemifts  completely  removed  the  uncertainty  cover  uric  acid  or  oxalat  of  lime.     It  is  mixed  with  the    Urinary 

Cal  !us.    which  had  hitherto  hung  over  the  fubject,  and  afcer-  fame  gelatinous  matter  as  phofphat  of  lime.t  Calculus. 

v--'r",°w  tained  the  nature  of  the  calculi  which  they  examined.         5.  Oxalat  of  lime  is  found  in  certain  calculi,  which,  i^Jw^T"' 

f  Since  that  time  confiderable  additional  light  has  been  from  the  inequality  of  their  furface,  have  got  the  name  AnZ'L^* 

thrown  upon  the  nature  of  thefe  concretions  by  the  la-  of  moriform  or  mulberry -Jloaped calculi.     It  is  never  alone,  Chim.xxxiU 

bours  of  Auftin,  Pearfon,  and,  above  all,  of  Fourcroy  but  combined  with  a  peculiar  animal  matter,  and  form-  ZI9- 

and  Vauquelin,  who  have  lately  analyfed  above   300  ing  with  it  a  very  hard  calculus,  of  a  grey  colour,  diffi-        328 

calculi,  and  afcertained  the  prefence  of  feveral  new  iub-  cult  to  faw  afunder,  admitting  a  polifh  like  ivory,  ex-  Oxalat  of 

The  com-  ftances  which  had  not  been  fufpected.     The  fubftances  haling,  when  fawed,  an  odour  like  that  of  femen.  '  In-  lime- 

p0n, :        hitherto  difcovered  in  urinary  calculi  are  the  following  :  foluble  and  indecompofible  by  alkalies ;  foluble  in  very 

part  1.  Uric  acid,  diluted  nitric  acid,  but  flowly,  and  with  difficulty.     It 

2.  Urat  of  ammonia,  may  be  decompofed  by  the  carbonats  of  potafs  and  fo- 

3.  Phofphat  of  lime(oJ,  da.     When  burnt,  it  leaves  behind  a  quantity  of  pure 

4.  Phofphat  of  magnelia-and-ammonia,  lime,   which  may  be  eafily  recognifed  by  its  proper- 

5.  Oxalat  of  lime,  ties.*  *  Ibid.  220. 

6.  Silica,  6.  Silica  has  only  been  found  in  two  inftances  by       329 

7.  An  animal  matter.                                     .  Fourcroy  and  Vauquelin,    though  they  analyfed  300     Silica, 
id.         1.  The  greater  number  of  calculi  confift  of  uric  acid,  calculi.     No  other  chemift  has  obferved  it.     It  muft 

All  thofe  analyfed  by  Scheele  were  compofed  of  it  en-  therefore  be  confidered  as  a  very  uncommon  ingredient 

tirely.     Of  300  calculi  analyfed  by  Dr  Pearfon,  fcarce-  of  thefe  concretions.     In  the  two  inftances  in  which  it 

ly  one  was  found  which  did  not  contain  a  confiderable  occurred,  it  was  mixed  with  uric  acid  and  the  two  phof- 

quantity  of  it,  and  the  greater  number  manifeftly  were  phats  above  mentioned. f  ffflj.  221. 

formed  chiefly  of  it.     Fourcroy  and  Vauquelin  found         7.  Animal  matter  appears   to   compofe  the   cement        330 

it  alfo  in  the  greater  number  of  the  300  calculi  which  which  binds  the  different  particles  of  the  calculus  to^e-  Animal 

they  analyfed.  ther,  and  in  all  probability  it  is  the  caufe  which  influ-  matters- 

The  prefence  of  this  acid  may  eafily  be  afcertained  ences  its  formation.     It  is  different  in  different  calculi. 

by  the  following  properties:    A  folution  of  potafs  or  Sometimes  it  has  the  appearance  of  gelatine  or  albumen, 

foda  diffolves  it  readily,  and  it  is  precipitated  by  the  at  other  times  it  refembles  urea.     It  deferves  a  more 

weakeft  acids.     The  precipitate  is  foluble  in  nitric  acid,  accurate  inveftigation.J  f  na. 

the  folution  is  of  a  pink  colour,  and  tinges  the  fkin        No  general  defcription  of  the  different  calculi  has  hi- 

.rcroy,  red.*  therto  appeared  ;  but  Fourcroy  and  Vauquelin  are  at 

Ai-de  2.  Urat  of  ammonia  is  eafily  detected  by  its  rapid  fo-  prefent  occupied  with  that  fubject.     They  propofe  to 

CM  modi,  lubility  in  fixed  alkaline  leys,  and  the  odour  of  ammo-  claffify  them  according  to  their  compofition  ;  to  point 

nia  which  is  perceived  during  the  folution.     It  is  not  out  their  different  fpecies  and  varieties ;  to  give  a  me- 

2£       fo  often  prefent  in  urinary  calculi  as  the  laft  mentioned  thod  of  detecting  them  by  their  appearance ;  to  analyfe 

VnJa  am"  fubftance.     No  calculus  has  hitherto  been  found  com-  the  animal  matter  by  which  they  are  cemented  ;  and  to 

pofed  of  it  alone,  except  the  very  fmall  polygonal  cal-  apply  all  the  prefent  chemical  knowledge  of  the  fubject 

culi,  feveral  of  which  fometimes  exift  in  the  bladder  in  the  inveftigation  of  the  caufe,  the  fymptoms,  and  the 

together.  cure,  of  that  dreadful  difeafe  which  the  urinary  calculi 

It  is  moft  ufually  in  thin  layers,   alternating  with  produce.     As  their  labour  is  already  very  far  advanced, 

fome  other  fubftance,  very  eafily  reduced  to  powder,  it  would  be  unneceffary  for  us  to  attempt  any  claffifica- 

f  Id.  218.  and  of  the  colour  of  ground  coffee. f  tion  of  calculi.     Indeed  every  attempt  of  that  kind,  by 

(26  3.  Phofphat  of  lime  is  white,  without  luftre,  fiery,  any  perfon  who  has  not  had  an  opportunity  of  analy- 

pjfphat     friable,  ftains  the  hands,  paper,  and  cloth.      It  has  very  fing  a  very  great  number  of  calculi,  muft  be  fo  exceed- 

i«fflme.      much  the  appearance  of  chalk,  breaks  under  the  forceps,  ingly  imperfect  as  fcarcely  to  be  of  any  ufe. 

is  infipid,  and  infoluble  in  water.     It  is  foluble  in  ni-        We  (hall  fatisfy  ourfelves  with  the  following  remarks, 

trie,  muriatic,  and  acetous  acids,  and  is  again  precipi-  deduced  almoft  entirely  from  the  obfervations  which 

tated  by  ammonia,  fixed  alkalies,  and  oxalic  acid.  thefe  celebrated  chemifts  have  already  publifhed.  331 

It  is  never  alone  in  calculi.     It  is  intimately  mixed         Many  calculi  confift  entirely,  or  almoft  entirely,  of  Method  of 

with  a  gelatinous  matter,  which  remains  under  the  form  uric  acid.     The  animal  matter,  which  ferves  as  a  ce_  diffolving^ 

of  a  membrane  when  the  earthy  part  is  diifolved  by  ment  to  thefe  calculi,  appears  to  be  urea.     Calculi  of        calculi. 

J  -J.         very  diluted  acids. J  this  kind  may  be  diffolved  by  injecting  into  the  bladder 

327  4.  Phofphat    of   magnefia-and-ammonia   occurs    in  folutions  of  pure  potafs  or  foda,  fo  much  diluted  as  not 

Pifphat     white,  femitranfparenr,  lameller  layers ;   fometimes  it  to  act  upon  the  bladder  itfelf.     The  gritty  fubftance, 

oiiagne-   ;s  cryftallized  0n  the  furface  of  the  calculi  in  prifms,  which  many  perfons  threatened  with  the  ftone  difcharge 

am*or  what  are  called  dog-tooth  cryftals.     It  has  a  weak  along  with  their  urine,  which  has  been  called  gravel, 

fweetifh  tafte,  it  is  fomewhat  foluble  in  water,  and  very  confifts  almoft  constantly  of  uric  acid.     It  may  there- 

foluble  in  acids,  though  greatly  diluted.     Fixed  alka-  fore  ferve  as  an  indication  that  the  fubfeque'nt  ftone,  if 

lies  decompofe  it.  any  fuch  form,  is  probably  compofed  of  uric  acid. 

It  never  forms  entire  calculi.     Sometimes  it  is  mix-         The  two  phofphats,  mixed  together,  fometimes  corn- 
ed with  phofphat  of  lime,  and  fometimes  layers  of  it  pofe  calculi.     Thefe  calculi  are  very  brittle,  and  gene- 
Sufpl.  Vol.  III.  K  k  rally 

(©.  )  Brugnatelli  found  alfo  phofphat  of  lime,  with  excefs  of  acid,  in  calculi.     See  Ann.  de  Chim.  xxxii.  183* 
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Urinary  rally  break  in  pieces  during  the  extraction.  Such  cal- 
Cakulus.  cu]j  may  be  diffolved  by  injecting  into  the  bladder  mu- 
riatic acid,  fo  much  diluted  as  fcarcely  to  have  any 
tafte  of  acid. 

The  phofphats  never  form  the  nucleus  of  a  calculus. 
They  have  never  been  found  covered  with  a  layer  of 
uric  acid,  but  they  often  cover  that  acid.  Hence  it 
would  feem  that  the  exiftence  of  any  extraneous  matter 
in  the  bladder  difpofes  thefe  phofphats  to  crydallize. 
When  extraneous  bodies  are  accidentally  introduced 
into  the  bladder,  and  allowed  to  lodge  there,  they  are 
conftantly  covered  with  a  coat  of  phofphat  of  ammonia 
and  magnefia,  or  of  the  two  phofphats  mixed. 

As  the  phofphat  of  ammonia  and  magnefia  is  not  an 
ingredient  of  frefh  urine,  but  formed  during  its  putre- 
faction, when  it  exifts  in  calculi,  it  would  feem  to  in- 
dicate a  commencement  of  putrefaction  during  the  time 
that  the  urine  lodges  in  the  bladder.  But  putrefaction 
does  not  take  place  fpeedily  in  urine,  unlefs  where  there 
is  an  excefs  of  albumen  and  gelatine ;  confequently  we 
have  reafon  to  fuppofe,  that  thefe  fubftances  are  mor- 
bidly abundant. in  the  urine  of  thofe  patients  who  are 
afflicted  with  calculi  confiding  of  the  phofphats:  hence 
alfo  we  may  conclude,  that  their  digeftion  is  imperfect. 
It  will  no  doubt  be  objected,  that  dropfical  people  are 
not  peculiarly  fubject  to  calculi ;  but  their  urine  is  on- 
ly morbidly  albuminous  when  the  difeafe  is  beginning 
to  difappear,  and  then  there  feems  to  be  a  deficiency  of 
urea ;  at  lead  their  urine  has  not  been  obferved  to  pu- 
trefy with  uncommon  rapidity.  Befides,  there  feems 
to  be  fome  anim«l  matter  prefent,  which  ferves  as  a  ce- 
ment to  the  phofphat  in  all  cafes  where  calculi  form. 

Urat  of  ammonia  is  only  found  alone  in  the  very 
fmall  polygonous  calculi  which  exift,  feveral  together, 
in  the  bladder.  In  other  cafes  it  is  mixed  with  uric 
acid.  It  fometimes  alternates  with  uric  acid  or  with 
the  phofphats.  It  is  diffclved  by  the  fame  fubftance 
that  acts  as  a  folvent  of  uric  acid. 

Oxalat  of  lime  often  forms  the  nucleus  of  calculi 
compofed  of  layers  of  uric  acid  or  of  the  phofphats.  It 
forms  thofe  irregular  calculi  which  are  called  moriform. 
Thefe  calculi  are  the  hardeft  and  the  moft  difficult  of 
folution.  A  very  much  diluted  nitric  acid  diffolves 
them  but  very  flowly.  As  oxalic  acid  does  not  exift 
in  urine,  fome  morbid  change  mud  take  place  in  the 
urine  when  fuch  calculi  are  depofited.  Brugnatelli's 
difcovery  of  the  inftantaneous  conversion  of  uric  acid 
into  oxalic  acid  by  oxy  muriatic  acid,  which  has  been 
confirmed  by  the  experiments  of  Fourcroy  and  Vauque- 
lin,  throws  confiderable  light  upon  the  formation  of 
oxalic  acid  in  urine,  by  mewing  us  that  uric  acid  is 
probably  the  bafis  of  it;  but  in  what  manner  the  change 
is  actually  produced,  it  is  not  fo  eafy  to  fay. 

The  calculi  found  in  the  bladder  of  other  animals 
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have  not  been  examined  with  the  fame  care.     Some  of    Urinary 
them,  however,  have  been  fubjected  to  an  accurate  ana-    c&ruhB. 
lyfis.     No  uric  acid  has  ever  been  found  in  any  of  them.  v-^^>»» 
Fourcroy  found  a  calculus  extracted  from  the  kidney  of  CaleaH  of 
a  horfe  compofed  of  three  parts  of  carbonat  of  lime,  inferior 
and  one  part  phofphat  of  lime.*     Dr  Pearfon  examin-  animals. 
ed  a  urinary  calculus  of  a  horfe;  it  was  compofed  of*  Ann-d\ 
phofphat  of  lime  and  phofphat  of  ammonia.   Brugnatel-  ^.""'  xvi 
li  found  a  calculus  extracted  from  the  bladder  of  a  fow, 
which  was  exceedingly  hard,  compofed  of  pure  carbo- 
nat of  lime,  inclofing  a  foft  nucleus  of  a  foetid  and  uri- 
nous odour,  f     Bartholdi  examined  another  calculus  of  *  uu. 
a  pig,  the  fpecific  gravity  of  which  was   1.9^00.     It  xxxii.  18 
confided  of  phofphat  of  lime4     Dr  Pearfon  found  a  \  Ibid.  1? 
calculus  taken  from  the  bladder  of  a  dog  compofed  of 
phofphat  of  lime,  phofphat  of  ammonia,  and  an  animal 
matter.     He  found  the  urinary  calculus  of  a  rabbit,  of 
the  fpecific  gravity  2,  compofed  of  carbonat  of  lime  m 

and  fome  animal  matter. [|  IPMl.M. 

The  compofition  of  the  different  animal  concretions  "•  l34- 
hitherto  examined  may  be  feen  in  the  following  table. 
Carbonat  of  lime  and  phofphat  of  lime.* 
Horfe. 


ft-ii 


Sow. 
Dog. 

Rabbit 


-J  2.  Phofph.  of  hme  and  phofph,  of  ammonia. f 
(.3.  Carbon,  of  lime  and  animal  matter. f  "I"  Pearf0' 

j"  1.  Carbon,  of  lime  and  an  animal  nucleus.^    \Bmgna 
\2.  Phofphat  of  lime.f  %  Bank 

Phofphat  of  lime,  and  of  ammonia,  and  animal 

matter.f 
.     Carbonat  of  lime  and  animal  matter.f  '"^ 


We  have  now  given  an  account  of  all  thofe  fecretions 
which  have  been  attentively  examined  by  chemifts.  The 
remainder  have  been  hitherto  neglected  ;  partly  owing 
to  the  difficulty  of  procuring  them,  and  partly  on  ac^ 
count  of  the  multiplicity  of  other  objects  which  occu- 
pied the  attention  of  chemical  philofophers  (r).  It  re- 
mains for  us  now  to  examine  by  what  proceftes  thefe 
different  fecretions  are  formed,  how  the  conftant  wafte 
of  living  bodies  is  repaired,  and  how  the  organs  them- 
felves  are  nourifhed  and  preferved.  This  fhall  form  the 
fubject  of  the  following  chapter. 


Chap.  III.     Of  the  Functions   of  Ani 


MALS. 


The  intention  of  the  two  laft  chapters  was  to  exhU 
bit  a  view  of  the  different  fubftances  which  enter  into 
the  compofition  of  animals,  as  far  as  the  prefent  limited 
ftate  of  our  knowledge  puts  it  in  our  power.  But  were 
our  enquiries  concerning  animals  confined  to  the  mere 
ingredients  of  which  their  bodies  are  compofed,  even 
fuppofing  the  analyfis  as  complete  as  poffible,  our  know- 
ledge of  the  nature  and  properties  of  animals  would  be 
imperfect  indeed. 

How  are  thefe  fubftances  arranged  ?  How  are  they 

produced  ? 


(r)  The  chief  of  thefe  fecretions  are  the  following: 

1.  Cerumen,  or  ear-wax,  is  at  firft  nearly  liquid,  and  of  a  whitifh  colour.  It  gradually  acquires  confidence. 
Its  tafte  is  very  bitter.  Said  to  be  infoluble  in  alcohol ;  but  foluble  in  hot  water.  Does  not  become  rancid  by 
keeping. 

2.  The  humours  of  the  eye. 

3.  The  milky  liquor,  fecreted  by  the  thyroid  gland. 

4.  Mucus  of  the  lungs,  intedinal  canal,  &c. 

5.  Smegma  of  the  areola  of  the  breads,  glans  penis,  vagina,  fubcutaneous  glands,  &c. 

6.  Marrow. 
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Fijftions   produced?  What  purpofes   do  they  ferve  ?  What  are  refembknce  to  the  bag  of  a  bag-pipe.     In  this  organ  the  Function. 

,f  jumah.  tne  diftinguifliing  properties  of  animals,  and  the  laws  food  is  converted  into  a  foft  pap,  which  has  no  refem-  of  Animals. 

by  which  they  are  regulated  I  blance  to  the  food  when  fir  a  introduced.     This  pap  "has 

Animals  refemble  vegetables  in  the  complexnefs  of  been  called  chyme. 
their  ftruclure.     Like  them,  they  are  machines  nicely         4.  Since  chyme  poffeiTes  new  properties,  it  is  evident 

adapted  for  particular  purpofes,  constituting  one  whole,  that  the  food  has  undergone  fome  changes  in  th<*  fto- 

and  continually  performing  an   infinite  number  of  the  mach,  and  that  the  ingredients  of  which  it  was  com- 

moll  delicate  precedes.     But  neither  an  account  of  the  pofed  have  entered   into  new  combination?.     Now    in 

ftruclure  of  animals,  nor  of  the  properties  which  diftin-  what  manner  have  thefe  changes  been  produced  ? 
guifh  them   from  other  beings,  will  be  expected   here.         At  firft  they  were  afcribed  to  the  mechanical  "aclion 

Thefe  have  been  already  treated  of  fuffkiently  in  the  of  the  ftomach.     The  food,  it  was  faid,  was  ft  ill  fatther 

articles    Anatomy    and    Physiology   (Encycl.),    to  triturated  in  that  organ  ;  and  being  lone  ap-itated  back- 

which  we  beg  leave  to  refer  the  reader.     We  mean  on-  wards  and  forwards  in  it,  was  at  laft  reduced  to  a  pub. 

}y,  in  the  prefent  chapter,  to  take  a  view  of  thofe  pro-  But  this  opinion,  upon  examination,  was  found  not  to 

cefTes  which  are  concerned  in  the  production  of  animal  be  true.     The  experiments  of  Stevens,  Reaumur    and 

fubftances,  which  alone  properly  belong  to  chemiftry.  Spallanzani,  demonstrated,  that  the  formation  of  chyme 

The  other  functions  are  regulated  by  laws  of  a  very  is    not  owing   to    trituration  ;  for  on  inclofing  diffe- 

dilferent  nature,  which  have  no  refemblance  or  analogy  rent  kinds  of  food  in  metallic  tubes  and  balls  full  of 

to  the  laws  of  chemiftry  or  mechanics.  holes,  in  fuch  a  manner  as  to  fcreen  them  from  the  me- 

1.  Every  body  knows  that  animals  require  food,  and  chanical  a&ion  of  the  ftomach,  they  found,  that  thefe 
that  they  die  fooner  or  later  if  food  be  withheld  from  fubftances,  after  having  remained  a  fufficient  time  in 
them.  There  is  indeed  a  very  great  difference  in  diffe-  the  ftomach,  were  converted  into  chyme,  juft  as  if  they 
rent  animals,  with  regard  to  the  quantity  of  food  which  had  not  been  inclofed  in  fuch  tubes.  Indeed,  the  opi- 
they  require,  and  the  time  which  they  can  pafi.  without  nion  was  untenable,  even  independent  of  thefe  decifive 
it.  In  general,  this  difference  depends  upon  the  acli-  experiments,  the  moment  it  was  perceived  that  chyme 
vity  of  the  animal.  Thofe  which  are  moft  adtive  re-  differed  entirely  from  the  food  which  had  been  taken  • 
quire  mod,  and  thofe  which  move  leaft  require  leaft  that  is  to  fay,  that  if  the  fame  food  were  triturated  me- 
food.  chanically  out  of  the  body,  and  reduced  to  pap  of  pre- 

The  caufe  of  this  is  alfo  well  known  ;  the  bodies  of  cifely  the  fame  confidence  with  chyme,  it  would  not 

animals  do  not  remain  ftationary,    they  are  conftantly  poflefs  the  fame  properties  with  chyme ;  for  whenever 

wafting  ;  and  the  wafte  is  generally  proportional  to  the  this  facl  was  known,  it  could  not  but  be  evident  that 

activity  of  the  animal.     It  is  evident,  then,  that   the  the  food  had  undergone  changes  in  its  compofition. 
body  muft  receive,  from  time  to  time,  new  fupplies,  in         The  change  of  food  into  chyme,  therefore,  was  afcri- 

place  of  what  has  been  carried  off.     Hence  the  ufe  of  bed  by  many  to  fermentation.     This  opinion  is  indeed 

food,  which  anfwers  this  purpofe.  very  ancient,  and  it  has  had  many   zealous  fupporters 

2.  We  are  much  better  acquainted  with  the  food  of  among  the  moderns.  When  the  word  fermentation  was 
animals  than  of  vegetables.  It  confifts  of  almoft  all  the  applied  to  the  change  produced  on  the  food  in  the  fto- 
animal  and  vegetable  fubftances  which  have  been  treat-  mach,  the  nature  ot  the  procefs  called  fermentation 
ed  of  in  the  former  part  of  this  article ;  for  there  are  was  altogether  unknown.  The  appearances,  indeed, 
but  very  few  of  them  which  fome  animal  or  other  does  which  take  place  during  that  procefs,  had  been  defcri- 
not  ufe  as  food.  Man  ufes  as  food  chiefly  the  mufcles  bed,  and  the  progrefs  and  the  refult  of  it  were  known, 
of  animals,  the  feeds  of  certain  grades,  and  a  variety  of  Chemifts  had  even  divided  fermentations  into  different 
vegetable  fruits.  Almoft  all  the  inferior  animals  have  claifes ;  but  no  attempt  had  been  made  to  explain  the 
particular  fubftances  on  which  they  feed  exclufively.  caufe  of  fermentation,  or  to  trace  the  changes  which 
Some  of  them  feed  on  animals,  others  on  vegetables,  take  place  during  its  continuance.  Ail  that  could  be 
Man  has  a  greater  range  ;  he  can  feed  on  a  very  great  meant,  then,  by  faying  that  the  converfion  of  food  into 
number  of  fubftances.  To  enumerate  thefe  fubftances  chyme  in  the  ftomach  was  owing  to  fermentation,  was 
would  be  ufelefs  ;  as  we  are  not  able  to  point  out  with  merely,  that  the  unknown  caufe  which  acled  during 
accuracy  what  it  is  which  renders  one  fubftance  more  the  converfion  of  vegetable  fubftances  into  wine  or  acid, 
nourilhing  than  another.  or  during  their  putrefaction,  acled  alfo  during  the  con- 
Many  fubftances  do  not  ferve  as  nourifhment  at  all  5  verfion  of  the  food  into  chyme,  and  that  the  refuk  in 

and  not  a  few,  inftead  of  nourifhing,  deftroy  life.  Thefe  both  cafes  was  precifely  the  fame.     Accordingly,  the 

laftare  called polfons.     Some  poii'ons  act  chemically,  by  advocates  for  this  opinion  attempted  to  prove,  that  air 

decompofing  the  animal  body.     The  aclion  of  others  is  was  conftantly  generated  in  the  ftomach,  and  that  an 

not  fo  well  underftood.  acid  was  conftantly  produced  :  for  it  was  the   vinous 

3.  The  food  is  introduced   into  the   body   by  the  and  acetous  fermentations  which   were  afligned  by  the 
ito  chyme  mouth,  and  almoft   all  animals  reduce  it  to  a   kind  of  greater  number  of  phyfiologifts  as  the  caufe  of  the  for- 

pulpy  confiftence.    In  man  and  many  other  animals  this  mation  of  chyme.     Some  indeed  attempted  to  prove, 

is  done  in  the  mouth  by  means  of  teeth,  and  the  faliva  that  it  was  produced  by  the  putrefactive  fermentation  ; 

with  which  it  is  there  mixed ;  but  many  other  animals  but  their  number  was  inconfiderable,  compared  with 

grind  their  food  in  a  different  manner.     See  Physiolo-  thofe  who  adopted  the  other  opinion. 
gy,  (Encycl.)    After  the  food  has  been  thus  ground,  it         Our  ideas  refpecf  ing  fermentation  are  now  fomewhat 

is  introduced  into  the  ftomach,  where  it  is  fubje&ed  to  more  precife.     It  lignifics  a  flow  decomposition,  which 

new  changes.     The  ftomach   is  a  ftrong  foft  bag,  of  takes  place  when  certain  animal  or  vegetable  fubftances 

different  forms  in  different  animals  :  in  man  it  has  fome  are  mixed  together  at  a  given  temperature  ;  and  the 

K  k  2  confequent 
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Functions  confequent  production   of  particular   compounds.     If  ficiently  by  the  teeth,  are  digefted.     It  appears,  there-  Funfliom 

of  Animals,  therefore  the  converfion  of  the  food  into  chyme  be  ow-  fore,  that  it  is  chiefly  the  hulk  or  outfide  of  thefe  fub-of  Animal' 

V-""vr^W'  ing  to  fermentation,  it  is  evident  that  it  is  totally  inde-  ftances  which  refills  the  action  of  the  gaftric  juice.     We  W  ^ 

pendent  of  the  ftomach  any  farther  than  as  it  fupplies  fee  alfo,  that  trituration  greatly  facilitates  the  conver- 

temperature  ;  and  that  the  food  would  be  converted  in-  fion  of  food  into  chyme.  « 

to  chyme  exactly  in  the  fame  manner,  if  it  were  redu-        The  gaftric  juice  is  not  the  fame  in  all  animals  ;  for  Nature  of 

ced  to  the  fame  confidence,  and  placed  in  the  fame  tem-  many  animals  cannot  digeft  the  food  on  which  others  gaftric 

perature  out  of  the  body.     But  this  is  by  no  means  the  live.     The  conium  maculatum   (hemlock),  for  inftance,  juice, 

cafe  ;  fubftances  are  reduced  to  the  ftate  of  chyme  in  a  is  a  poifon  to  man  inftead  of  food,  yet  the  goat  often 

fhort  time  in  the  ftomach,  which  would  remain  unalter-  feeds  upon  it.     Many  animals,  as  fheep,  live  wholly  up- 

ed  for  weeks  in  the  fame  temperature  out  of  the  body,  on  vegetables  ;  and  if  they  are  made  to  feed  on  animals, 

This  is  the  cafe  with  bones ;  which  the  experiments  of  their  ftomachs  will  not  digeft  them :  others,  again,  as 

Stevens  and  Spallanzani  have  (hewn  to  be  foon  digefted  the  eagle,  feed  wholly  on  animal  fubftances,  and  cannot 

in  the  ftomach  of  the  dog.     Further  if  the  converfion  of  digeft  vegetables.  ; 

food  into  chyme  were  owing  to  fermentation,  it  ought  to         The  gaftric  juice  does  not  continue   always  of  the 

co  on  equally  well  in  the  ftomach  and  cefophagus.  Now,  fame  nature,  even  in  the  fame  animal  :  it  changes  gra- 

it  was  obferved  long  ago  by  Ray  and  Boyle,  that  when  dually,  according  to  circumftances.  Graminivorous  ani- 

voracious  filh  had  fwallowed  animals  too  large  to  be  mals  may  be  brought  to  live  on  animal  food  ;  and  after 

contained  in  the  ftomach,  that  part  only  which  was  in  they  had  been  accuftomed  to  this  for  fome  time,  their 

the  ftomach  was  converted  into  chyme,  while  what  was  ftomachs  become  incapable  of  digefting  vegetables.  On 

in  the  cefophagus  remained  entire  ;  and  this  has  been  the  other  hand,  thole  animals  which  naturally  digeft 

fully  confirmed  by  fubfequent  obfervations.  nothing  but  animal  food  may  be  brought  to  digeft  ve- 

Still  farther,  if  the  converfion  were  owing  tofermen-  getables. 
tation,  it  ought  always  to  take  place  equally  well,  pro-         What  is  the  nature  of  the  gaftric  juice,  which  pof- 

vided  the  temperature  be  the  fame,  whether  the  fto-  fefTes  thefe  fingular  properties  1  It  is  evidently  different 

mach  be  in  a  healthy  ftate  or  not.      But  it  is  well  known,  in  different  animals ;  but  it  is  a  very  difficult   talk,  if 

that  this  is  not  the  cafe.     The  formation  of  chyme  de-  not  an  impoffible  one,  to  obtain  it  in  a  ftate  of  purity, 

pends  very  much  on  the  ftate  of  the  ftomach.     When  Various  attempts  have  indeed  been  made  by  very  inge- 

that  organ  is  difeafed,  digeftion  isconftantly  ill  perform-  nious  philofophers  to  procure  it ;  but  their  analyfis  of 

ed.     In  thefe  cafes,  indeed,  fermentation  fometimes  ap-  it  is  fufficient  to  fhew  us,  that  they  have  never  obtain- 

pears,  and   produces  flatulence,  acid  eructations,  &c.  ed  it  in  a  ftate  of  purity. 

which  are   the   well-known  fymptoms  of  indigeftion.         The  methods  which  have  been  ufed  to  procure  gaf- 

Thefe  facts  have  been  long  known  ;  they   are   totally  trie  juice  are,  Jirji,  to  kill  the  animal  whofe  gaftric  juice 

incompatible  with  the  fuppoiition,  that  the  formation  is  to  be  examined  alter  it  has  faded  for  fome  time.     By 

of  chyme  is  owing  to  fermentation.     Accordingly  that  this  method,  Spallanzani  collected  37  fpoonfuls  from 

opinion  has  been  for  fome  time  abandoned,  by  all  thofe  the  two  firft  ftomachs  of  a  fheep.     It  was  of  a  green 

at  leaft  who  have  taken  the  trouble  to  examine  thefub-  colour,  undoubtedly  owing  to  the  grafs  which  the  ani- 

\t€t.  mal  nad  eaten.     He  found  alfo  half  a  fpoonful  in  the 

"Bytheac-        The  formation  of  chyme,  then,  is  owing  to  the  fto-  ftomach  of  fome  young  crows  which  he  killed  before 

tlon  of  the  mach  ;  and  it  has  been  concluded,  from  the  experiments  they  had  left  their  neft. 

gaftric         0f  Stevens,   Reaumur,  Spallanzani,    Scopoli,  Brugna-         Small  tubes  of  metal,  pierced  with  holes,  and  con- 
juke.           it\\\,  Carimini,  &c.  that  its  formation  is  brought  about  taining  a  dry  fponge,  have  been  fwallowed  by  animals  ; 
by  the  action  of  a  particular  liquid  fecreted  by  the  fto-  and  when  vomited  up,  the  liquid  imbibed  by  the  fponge 
mach,  and  for  that  reafon  called  gajlric  juice.  is  iqueezed  out.     By  this  method,  Spallanzani  collect- 
That  it  is   owing  to  the  action  of  a  liquid,  is  evi-  ed  481  grains  of  gaftric  juice  Irom  the  ftomachs  of  five 
dent ;    becaufe  if    pieces  of  food  be  inclofed  in  clofe  crows. 

tubes,  they  pafs  through  the  ftomach  without  any  far-  A  third  method  confifts  in  exciting  vomiting  in  the 
ther  alteration  than  would  have  taken  place  at  the  morning,  when  the  ftomach  is  without  food.  Spallan- 
fame  temperature  out  of  the  body  :  but  if  the  tubes  be  zani  tried  this  method  twice  upon  himfeif,  and  collect- 
perforated  with  fmall  holes,  the  food  is  converted  into  ed  one  of  the  times  1  oz.  32  gr.  of  liquid  ;  but  the 
chyme.  Pa'n  was  f°  great»  that  he  did  not  think  proper  to  try 
This  liquid  does  not  act  indifcriminately  upon  all  the  experiment  a  third  time.  Mr  Goil'e,  however,  who 
fubftances  :  For  if  grains  of  corn  be  put  into  a  perfora-  could  excite  vomiting  whenever  he  thought  proper  by 
ted  tube,  and  a  granivorous  bird  be  made  to  fwallow  it,  fwallowing  air,  has  employed  that  method  to  collect 
the  corn  will  remain  the  ufual  time  in  the  ftomach  with-  gaftric  juice. 

out  alteration  ;  whereas  if  the  hulk  of  the  grain  be  pre-         Spallanzani  has  obferved,  that  eagles  throw  up  every 

viouily  taken  off,  the  whole  of  it  will  be  converted  into  morning  a  quantity  of  liquid,  which  he  confiders  as  gaf- 

chyme.     It  is  well  known,  too,  that  many  fubftances  trie  juice  ;  and  he  has  availed  himfeif  of  this  to  collect 

pals  unaltered  through  the  inteftines  of  animals,  and  it  in  confiderable  quantities. 

confequently  are  not  acted  upon  by  the  gaftric  juice.  It  is  almoft  unnecelTary  to  remark  how  imperfect 
This  is  the  cafe  frequently  with  grains  of  oats  when  thefe  different  methods  are,  and  how  far  every  conclu- 
they  have  been  fwallowed  by  horfes  entire  with  their  fion  drawn  from  the  examination  of  fuch  juices  mult  de- 
nudes on.  This  is  the  cafe  alfo  with  the  feeds  of  ap-  viate  from  the  truth.  It  is  impoffible  that  the  gaftric 
pies,  &c.  when  fwallowed  entire  by  man  ;  yet  thefe  ve-  juice,  obtained  by  any  one  of  thefe  procefles,  can  be 
ry  fubftances,  if  they  have  been  previoufly  ground  fuf-  pure;  becaufe  in  the  ftomach  it  muft  be  conftantly 

mixed 
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fli&ions  mixed  with  large  quantities  of  faliva,  mucus,  bile,  food,  rent  ones.     This  juice  does  not  aft  as  a  ferment;  fo  Fun&ions 

of  nimals.  &c<     it  mav  be  queftioned,  indeed,  whether  any  gaftric  far  from  it,  that  it  is  a  powerful  antifeptic,  and  even  re-  of  Animals. 

^juice  at  all  can  be  obtained  by  thefe  methods :  for  as  ftores  flefh  already  putrefied.     There  is  not  the  fmalleft  S-^N 

the  intention  of  the  gaftric  juice  is  to  convert  the  food  appearance  of  fuch  a  procefs ;  indeed,  when  the  juice 

into  chyme,  in  all  probability  it  is  only  fecreted,  or  at  is  renewed  frequently,  as  in  the  ftomach,  fubftances  dif- 

leaft  thrown  into  the  ftomach  when  food  is  prefent.  folve  in  it  with  a  rapidity  which  excludes  all  idea  of  fer- 

We  need  not  be  furprifed,  then,  at  the  contradictory  mentation.     Only  a  few  air  bubbles  make  their  efcape,. 

accounts  concerning  its  nature,  given  us  by  thoie  philo-  which  adhere  to  the  alimentary  matter,  and  buoy  it  up 

fophers  who  have  attempted  to  examine  it ;  as  thefe  re-  to  the  top,  and  which  are  probably  extricated  bv  the 

late  not  fo  much  to  the  gaftric  juice,  as  to  the  different  heat  of  the  folution. 

fubftances  found  in  the  ftomach.     The  idea  that  the        With  refpeft  to  the  fubftances  contained  in  the  fto- 

gaftric  juice  can  be  obtained  by  vomiting,  or  that  it  is  mach,  only  two  facts  have  been  perfectly  afcertained : 

thrown  up  fpontaneoufly  by  fome  animals,  is,  to  fay  the  The  firft  is,  that  the  juice  contained  in  the  ftomach  of 

leaft  of  it,  very  far  from  being  probable.  oxen,   calves,    fheep,   invariably  contains  uncombined 

According  to  Brugnatelli,  the  gaftric  juice  of  carni-  phofphoric  acid,  as  Macquart  and  Vauquelin  have  de- 

vorous  animals,  as  hawks,  kites,  &c.  has  an  acid  and  re-  monftrated  :    The  fecond,  that  the  juice  contained  in 

finous  odour,  is  very  bitter,  and  not  at  all  watery;  and  the  ftomach,  and  even  the  inner  coat  of  the  ftomach 

is  compofed  of  an  uncombined  acid,  a  refin,  an  animal  itfelf,  has  the  property  of  coagulating  milk  and  the  fe- 

thpoli's    fubftance,   and  a  fmall  quantity  of  muriat  of  foda.*  rum  of  blood.     Dr  Young  found,  that  feven  grains  of 

i'cquert    The  gaftric  juice  of  herbivorous  animals,  on  the  con-  the  inner  coat  of  a  calf's  ftomach,  infufed  in  water,  gave 

lh  trary,  as  goats,  fheep,  &c.  is  very  watery,  a  little  mud-  a  liquid  which  coagulated  more  than   ioo  ounces  of 

dy,  has  a  bitter  faltiih  tafte,  and  contains  ammonia,  an  milk;  that  is  to  fay,  more  than  6857  times  its  own 

animal  extract,  and  a  pretty  large  quantity  of  muriat  of  weight ;  and  yet,  in  all  probability,  its  weight  was  not 

\Vid-         foda.f     Mr  Carminati  found  the  fame  ingredients  ;  but  much  diminifhed. 

he  fuppofes  that  the  ammonia  had  been  formed  by  the         What  the  fubftance  is  which  pofTefTes  this  coagulat- 

putrefa&ion  of  a  part  of  their  food,  and  that  in  reality  ing  property,  has  not  yet  been  afcertained ;  but  it  is 

\\>nebiers   the  gaftric  juice  of  thefe  animals  is  of  an  acid  nature.;};  evidently  not  very  foluble  in  water  :  for  the  infide  of  a 

i\ervat.  The  accounts  which  have  been  given  of  the  gaftric  calf's  ftomach,  after  being  deeped  in  water  for  fix  hours, 

i^GaJinc    ju;ce  0f  man  are  f0  various,  that  it  is  not  worth  while  and  then  well  wafhed  with  water,  ft  ill  furnifhes  a  liquor 

to  tranfcribe  them.     Sometimes  it  has  been  found  of  on  infufion  which  coagulates  milk  :*    And  Dr  Young  *  Young.. 

an  acid  nature,  at  other  times  not.     The  experiments  found,  that  a  piece  of  the  inner  coat  of  the  ftomach, 

of  Spallanzani  are  fufficient  to  fhew,  that  this  acidity  is  after  being  previoufly  wafhed  with  water,  and  then  with 

not  owing  to  the  gaftric  juice,  but  to  the  food.     He  a  diluted  folution  of  carbonat  of  potafs,  ftill  afforded  a 

never  found  any  acidity  in  the  gaftric  juice  of  birds  of  liquid  which  coagulated  milk  and  ferum. 
prey,  nor  of  ferpents,  frogs,  and  fifties.     Crows  gave  an         It  is  evident,  from  thefe  facts,  that  this  coagulating 

acidulous  gaftric  juice  only  when  fed  on  grain  ;  and  he  fubftance,  whatever  it  is,  ads  very  powerfully ;  and  that 

found  that  the  fame  obfervation  holds  with  refpect  to  it  is  fcarcely  poffible  to  feparate  it  completely  from  the 

dogs,  heibivorous  animals,  and  domeftic  fowls.    Carni-  ftomach.      But  we  know  at  prefent  too  little  of  the  na-. 

vorous  birds  threw  up  pieces  of  lhells  and  coral  without  ture  of  coagulation  to  be  able  to  draw  any  inference 

alteration;  but  thefe  fubftances  were  fenfibly  diminifh-  from  thefe  facts.     An  almoft  imperceptible  quantity  of. 

ed  in  the  ftomachs  of  hens,  even  when  inclofed  in  per-  fome  fubftances  feems  to  be  fufficient  to  coagulate  milk, 

forated  tubes.     Spallanzani  himfelf  fvvallowed  calcare-  For  Mr  Vaillant  mentions  in  his  Travels  in  Africa,  that 

ous  fubftances  inclofed  in  tubes  ;  and  when  he  fed  on  a  porcelain  dilh  which  he  procured,  and  which  had  lain 

vegetables  and  fruits,  they  were  fometimes  altered  and  for  fome  years  at  the  bottom  of  the  fea,  potTefFed,  in. 

a  little  diminiihed  in  weight,  juft  as  if  they  had  been  confequence,  the  properly  of  coagulating  milk  when 

put  into  weak  vinegar  ;  but  when  he  ufed  only  animal  put  into  it;   yet  it  communicated  no  tafte  to  the  milk, 

food,    they  came  out  untouched.     According  to  this  and  did  not  differ  in  appearance  from  other  cups, 
philofopher,  whofe  expeiiments  have  been  by  far  the         It  is  probable  that  the  faliva  is  of  fervice  in  the  con- 

moft  numerous,   the  gaftric  juice  is  naturally  neither  verfton  of  food  into  chyme  as  well  as  the  gaftric  juice., 

acid  nor  alkaline.     When  poured  on  the  caibonat  of  It  evidently  ferves  to  dilute  the  food;  and  probably  it 

potafs,  it  caufes  no  effervefcence.  may  be  ferviceable  alio,  by  communicating  oxygen.  339 

Such  are  the  refuks  of  the  experiments  on  the  juices         5.  The  chyme,  thus  formed,  paiTes  from  the  ftomach  Chyme 

taken  from  the  ftomach  of  animals.     No  concluiion  can  into  the  inteitmes,  where  it  is  fubjecled  to  new  changes,  converted: 

be  drawn  from  them  refpedting  the  nature  of  the  gaf-  and  at  laft  converted  into  two  very  different  fubftances,  int°  chYle_ 

trie  juice.     But  from  the  experiments  which  have  been  chyle  and  excrementitious  matter.  men(/ 

made  on  the  digeftion  of  the  ftomach,   efpecially  by         6.  The  chyle  is  a  white  coloured  liquid,  very  much 

Spallanzani,  the  following  fadts  are  eltablifhed.  refembling  milk.     It  is  exceedingly  difficult  to  collect 

The  gaftric  juice  attacks  the  furfaces  of  bodies,  unites  it  in  any  considerable  quantity,  and  for  that  reafon  it 

to  the  particles  of  them  which  it  carries  off,  and  cannot  has  never  been  accurately  analyfed.     We  know  enly  in 

be  feparated  from  them  by  filtration.     It  operates  with  general  that  it  refembles  milk ;  containing,  like  it,  an 

more  energy  and  rapidity  the  more  the  food  is  divided,  albuminous  part  capable  of  being  coagulated,  a  ferum, 

and  its  action  is  increafed  by  a  warm  temperature.    The  and  globules  which  have  a  refemblance  to  cream  f     It  f  Fordyce  0% 

food  is  not  merely  reduced  to  very  minute  parts  ;  its  contains  alio  different  falts ;  and,  according  to  fome,  a  D'g<iP>°»>, 

tafte  and  fmell  are  quite  changed  ;  its  fenfible  proper-  fubftance  fcarcely  differing  from  the  fugar  of  milk.     It  Ia- 

ties  are  deftroyed,  and  it  acquires  new  and  very  diffe-  is  probable  alio  that  it  contains  iron;  but  if  fo,  it  muft 

h,?„ 
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Functions  be  in  the  date  of  a  white  oxyd ;  for  an  infufioii  of  nut 
of  Animals.  galls  does  not  alter  the  colour  of  chyle.;}: 

6.  Concerning  the  procefs  by  which  chyle  is  formed 
from  chyme,  fcarcely  any  thing  is  known.  It  does  not 
appear  that  the  chyme  is  precifely  the  fame  in  all  ani- 
mals ;  for  thofe  which  are  herbivorous  have  a  greater 
length  of  inteftine  than  thofe  which  are  carnivorous. 
It  is  certain  that  the  formation  of  the  chyle  is  brought 
about  by  a  chemical  change,  although  we  cannot  fay 
precifely  what  that  change  is,  or  what  the  agents  are 
by  which  it  is  produced.  But  that  the  change  is  che- 
mical, is  evident,  becaufe  the  chyle  is  entirely  different, 
both  in  its  properties  and  appearance,  from  the  chyme. 
The  chyme,  by  the  action  of  the  inteftines,  is  feparated 
into  two  parts,  chyle  and  excrement  :  the  firPc  of  which 
js  abforbed  by  a  number  of  fmall  veifels  called  lafteah  ; 
the  fecond  is  pufhed  along  the  inteftinal  canal,  and  at 
lad  thrown  out  of  the  body  altogether. 

After  the  chyme  has  been  converted  into  chyle  and 
excrement,  although  thefe  two  fubftances  remain  mixed 
together,  it  does  not  appear  that  they  are  able  to  de- 
compofe  each  other ;  for  perfons  have  been  known  fel- 
dom  or  never  to  emit  any  excrementitious  matter  per 
anum  for  years.  In  thefe,  not  only  the  chyle,  but  the 
excrementitious  matter  alfo,  was  abforbed  by  the  lac- 
teals  ;  and  the  excrement  was  afterwards  thrown  out  of 
the  body  by  other  outlets,  particularly  by  the  fkin  :  in 
confequence  of  which,  thofe  peifons  have  conftantly 
that  particular  odour  about  them  which  diftinguifhes  ex- 
crement. Now  in  thefe  perfons,  it  is  evident  that  the 
chyle  and  excrement,  though  mixed  together,  and  even 
abforbed  together,  did  not  act  on  each  other;  becaufe 
thefe  perfons  have  been  known  to  enjoy  good  health 
for  years,  which  could  not  have  been  the  cafe  had  the 
chyle  been  deftroyed. 

7.  It  has  been  fuppofed  by  fome  that  the  decompo- 
fition  of  the  chyme,  and  the  formation  of  chyle,  is  pro- 
duced by  the  agency  of  the  bile,  which  is  poured  out 
•abundantly,  and  mixed  with  the  chyme,  foon  after  its 
entrance  into  the  inteftines.  If  this  theory  were  true, 
no  chyle  could  be  formed  whenever  any  accident  pre- 
vented the  bile  from  palling  into  the  inteftinal  canal : 
but  this  is  obvioufly  not  true  ;  for  frequent  inftances  have 
occurred  of  perfons  labouring  under  jaundice  from  the 
bile  duels  being  flopped,  either  by  gallltones  or  fome 
other  caufe,  fo  completely,  that  no  bile  could  pafs  into 
the  inteftines ;  yet  thefe  perfons  have  lived  for  a  consi- 
derable time  in  that  ftate.  Confequently  digeftion,  and 
therefore  the  formation  of  chyle,  muft  be  poflible,  inde- 
pendent of  bile. 

The  principal  ufe  of  the  bile  feems  to  be  to  feparate 
the  excrement  from  the  chyle,  after  both  have  been 
formed,  and  to  produce  the  evacuation  of  the  excre- 
ment out  of  the  body.  It  is  probable  that  thefe  fub- 
ftances  would  remain  mixed  together,  and  that  they 
would  perhaps  even  be  partly  abforbed  together,  were 
it  not  lor  the  bile,  which  feems  to  combine  with  the 
excrement,  and  by  this  combination  to  facilitate  its  fe- 
paration  from  the  chyle,  and  thus  to  prevent  its  abforp- 
tion.  It  alfo  ftimulates  the  inteftinal  canal,  and  caufes 
it  to  evacuate  its  contents  fooner  than  it  otherwife 
would  do ;  for  when  there  is  a  deficiency  of  bile,  the 
341  body  is  conftantly  coftive. 
Of  the  ex-      8.  The   excrement,    then,    which    is   evacuated  per 

creaientiti-  amm    confifts  of  all  that  part  of  the  food  and  chvme 
bus  matter.  ^ 
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which  was  not  converted  into  chyle,  entirely  altered  Fun<ftiom 
however  from  its  original  ftate,  partly  by  the  decompo-  of  Animal*, 
fition  which  it  underwent  in  the  ftomach  and  inteftines,  s-*"v'>w 
and  partly  by  its  combination  with  bile.  Accordingly 
we  find  in  it  many  fubftances  which  did  not  exift  at  all 
in  the  food.  Thus  in  the  dung  of  cows  and  horfes 
there  is  found  a  very  confiderable  quantity  of  benzoic 
acid.  The  excrements  of  animals  have  not  yet  been 
fubjected  to  an  accurate  analyfis,  though  fuch  an  ana- 
lyfis  would  throw  much  light  upon  the  nature  of  di- 
geftion. For  if  we  knew  accurately  the  fubftances  which 
were  taken  into  the  body  as  food,  and  all  the  new  fub- 
ftances which  were  formed  by  digeftion  ;  that  is  to  fay, 
the  component  parts  of  chyle  and  of  excrement,  and  the 
variation  which  different  kinds  of  food  produce  in  the 
excrement,  it  would  be  a  very  confiderable  ftep  towards- 
afcertaining  precifely  the  changes  produced  on  food  by 
digeftion,  or,  which  is  the  fame  thing,  towards  afcer- 
taining exactly  the  phenomena  of  digeftion.  The  only 
analyfis  which  has  hitherto  been  made  on  human  ex- 
crement is  that  of  Homberg  ;  and  as  it  confifted  mere- 
ly in  fubjecling  it  to  diftillation,  it  is  needlefs  to  give 
an  account  of  it.  Of  late,  as  Mr  Fourcroy  informs  us, 
the  fubject  has  been  refumed  in  France,  and  we  may 
foon  expect  fome  very  curious  and  important  additions 
to  our  knowledge.  ,  % 

Mr  Vauquelin  has  already  publimed  an  analyfis  of  Excremen 
the  fixed  parts  of  the  excrements  of  fowls,  and  a  com-  of  fowk 
parifon  of  them  with  the  fixed  parts  of  the  food  ;  from 
which  fome  very  curious  confequences  may  be  deduced. 

He  found  that  a  hen  devoured  in  ten  days  1 1 1 1 1.843 
grains  troy  of  oats.     Thefe  contained 

136.509  gr.  of  phofphat  of  lime, 
219.548  lilica, 

356.057 
During  thele  ten  days  fhe  layed  four  eggs ;  the  fhells 
of  which  contained  98.776  gr.  phofphat  of  lime,  and 
453.417  gr,  carbonat  of  lime.  The  excrements  emit- 
ted during  thefe  ten  days  contained  175.529  gr.  phof- 
phat of  lime,  58.494  gr.  of  carbonate  of  lime,  and 
185.266  gr.  of  filica.  Confequenily  the  fixed  parts 
thrown  out  of  the  fyftem  during  thefe  ten  days  amount- 
ed to  Grains. 

274.305  phofphat  of  lime, 

5 1 1.91 1  carbonat  of  lime, 

185  266  filica, 


Given  out  971.482 
Taken  in     356.057 


615.425 
Confequently  the  quantity  of  fixed  matter  given  out 
of  the  fyftem  in  ten  days  exceeded  the  quantity  taken 
in  by  615.425  grains. 

The  filica  taken  in  amounted  to  219.548  gr. 
That  given  out  was  only  185.266  gr. 


of 


fil 


Remains  34-282 

Confequently  there  difappeared    34.282   grains 
":a. 

The  phofphat  of  lime  taken  in  was  136.509  gr. 

That  given  out  was  274.305  gr. 


137.796 

Confequently 
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Fi  lions        Confequenfly  there  mud  have  been  formed,  by  di-  its  appearance,  it  probably  contain?  gelatine.     Its  quan-    Fun&ions 

■j  imals.  geftion  in  this  fowl,    no  lefs  than   137.796  grains  of  tity  is  certainly  confiderable,  for  the  lymphatics  are  very  of  Animals, 

phofphat  of  lime,  befides  511. 911  grains  of  catbonat.  numerous.  s^»~"^w 

Confequently  lime  (and  perhaps  ai-fo  phofphorus)  is  not         1 1.  The  chyle  and  lymph  being  thus  mixed  together,  And  con- 

a  fimple  fubftance,  but  a  compound,  and  formed  of  in-  are  conveyed  directly  into  the  blood  veffels.     The  ef-  veyed  to 

gredients  which  exift  in  oat-feed,  water,  or  air,  the  on-  feci  produced  by  their  union  in  the  thoracic  duct  is  not  thc  heart 

ly  fubftance  to  which  the  fowl  had  accefs.     Silica  may  known,  but  neither  the  colour  nor  external  properties  and  lunS5, 

enter  into  its  composition,  as  a  part  of  the  filica  had  of  the  chyle  is  altered.     In  man,  and  many  other  ani- 

difappeared  ;  but  if  fo,  it  muft  be  combined  with  a  great  mals,  the  thoracic  duct  enters  at  the  junction  of  the  lefc 

*  L  ie     quantity  of  fome  other  fubftance.*  fubclavian  and  carotid  veins,  and  the  chyle  is  conveyed 

€1  .  xxix.       Thefe  confequences  are  too  important  to  be  admitted  directly  to  the  heart,  mixed  with  the  blood,  which  al- 

16  without  a  very  rigorous  examination.     The  experiment  ready  exifts  in  the  blood  veffels.     From  the  heart,  the 

muft  be  repeated  frequently,  and  we  muft  be  abfolutely  blood  and  chyle  thus  mixed  together  are  propelled  into 

certain  that  the  hen  has  no  accefs  to  any  calcareous  the  lungs,  where  they  undergo  farther  changes.  346 

earth,  and  that  fhe  has  not  diminifhcd  in  weight;  be-         12.  The  abfolute  neceffity  of  refpiration,  or  of  fome  Refpira-. 

caufe  in  that  cafe  fome  of  the  calcareous  earth,  of  which  thing  analogous,  is  known  to  every  one  ;  and  few  are  tion 

part  of  her  body  is  compofed,  may  have  been  employ-  ignorant  that  in   man,  and  hot  blooded  animals,   the 

ed.      This  rigour  is  the  more  necefTary,   as  it  feems  organ  by  which  refpiration  is  performed  is  the  lun.^s. 

pretty  evident,  from  experiments  made  long  ago,  that  For  a  defcription  of  the  refpiratory  organs,  we  refer  to 

fome  birds   at  leaft,   cannot  produce  eggs  unlsfs  they  the  article  Anatomy,  Encycl.  and  the  reader  will  find 

have  accefs  to  calcareous  earth.     Dr  Fordyce  found,  an  account  of  the  manner  in  which  that  function  is  per- 

that  if  the  canary  bird  was  not  fuppiied  with  lime  at  formed  in  the  article  Physiology,  Encycl.     But  what 

the  time  of  her  laying,  fhe  frequently  died,  from  her  are  the  changes  produced  upon  the  blood  and  the  chyle 

11  2%/"-  eggs  not  coming  fjrward  properly.f     He  divided  a  by  refpiration?     What  purpofes   does  it  ferve  to  the 

tii-p'iS'  number   of   thefe   birds    at   the    time   of   their  laying  animal?  How  comes  it  to  be  fo  indifpenfibly  neceffary 

eggs  into  two  parties :  to  the  one  he  gave  a  piece  of  for  its  exiftence  ?    Thefe  are  queftioris  which  can  only 

old  mortar,  which  the  little  animals  fwallowed  greedily ;  be  anfwered  by  a  careful  examination  of  the  phenomena 

they  laid  their  eggs  as  ufual,  and  ail  of  them  lived  :  of  refpiration. 

whereas  many  of  the  other  party,  which  were  fupplied         It  has  been  long  known  that  an  animal  can  only  Requires 

-d.  p.     with  no  lime,  died.j:  breathe  a  certain  quantity  of  air  for  a  limited  time,  oxygen  gas.. 

9.  The  inteftines   feldom  or  never  are  deftitute  of  arter  which   it  becomes  the  mo  ft  deadly  poifon,   and 

34*]      gales,  which  feem  to  be  evolved  during  the  procefs  of  produces  fuffocation  as  effectually  as  the  moft  noxious 

scon-  digeftion  ;  and  may  therefore,  in  part,  be  confidered  as  gas,  or  a  total  abfence  cf  air.     It  was  fufpected  lon°- 

t'lintef-    excrementitious  matter.     The  only  perfon  who  has  ex-  ago  that  this  change  is  owing  to  the  abforption  of  a 

t  s,  amined  thefe  gafes  with  care,  is  Mr  Jurine  of  Geneva,  part  of  the  air  ;  and  Mayow  made  a  number  of  very  in- 

The  refult  of  his  analyfis  is  as  follows.     He  found  in  genious  experiments  in  order  to  prove  the  fact.     Dr 

the   ftomach  and   inteftines  of  a  man  who  had  been  Prieftley  and  Mr  Scheele  demenftrated,  that  the  quan- 

frozen  to  death,  carbonic  acid  gas,  oxygen  gas,  hydro-  tity  of  oxygen  gas  in  atmofpheric  air  is  diminifhed;  and 

gen  gas,  and  azotic  gas.     The  quantity  of  caibonic  acid  Lavoifier  demonftrated,  in    1776,   that  a  quantity  of 

was  greateft  in  the  ftomach,  and  it  diminifhed  gradually  carbonic  acid  gas,  which  did  not  previoufly  exift  in  it, 

as  the  canal  receded  from  the  ftomach  ;  the  proportion  was  found  in  air  after  it  had  been  for  fome  time  refpired. 

of  oxygen  gas  was  confiderable  in  the  ftomach,  fmaller  It  was  afterwards  proved  by  Lavoifier,  and  many  other 

in  the  fmall  inteftines,  and  ftill  fmaller  in  the  great  in-  philofophers,  who  confirmed  and  extended  his  facts,  that 

teftines ;  the  hydrogen  and  azotic  gafes,  on  the  con-  no  animal  can  live  in  air  totally  deftitute  of  oxygen. 

trary,  were  leaft  abundant  in  the  ftomach,  more  abun-  Even  fifh,  which  do  not  fenfibiy  refpire,  die  very  foon, 

dant  in  the  fmall  inteftines,  and   moft  abundant  in  the  if  the  water  in  which  they  live  be  deprived  of  oxygen 

larger  inteftines ;  the  hydrogen  gas  was  moft  abundant  gas.       Frogs   which   can  fufpend   their  refpiration  at 

in  the  fmall  inteftines.     It  is  well  known  that  the  flatus  pleafure,   die  in  about  forty  minutes,  if  the  water  in 

difcharged  per  anum  is  commonly  carbonated  hydrogen  which  they  have  been  confined  be  covered  over  with 

gas;  fometimes  alfo  it  feems  to  hold  fulphur,  or  even  oil.*      Infects  and  worms,  as  Vauquelin  has  proved,  *  CarraJori,-. 

il'ncyc.      phofphorus  in  foluticn.J  exhibit  precisely  the  fame  phenomena.     They  require  An»- de  . 

hh.Mtd.'     10.  The  chyle,  after  it  has  been  abforbed  by  the  lac-  oxygen  gas  as  well  as  other  animals,  and  die  like  them  if  C 


17  1 

»  16.         teals,   is  carried    by  them   into   a    pretty  large  veiTel,  they  be  deprived  of  it.     They  diminifh  the  quantity  of 

•543        known  by  the  name  cf  thoracic  duel.     Into  the  fame  the  oxygen  gas  in   which  they  live,  and  give  out,  by 

t.jhe0^cic  veffel  likewife  is  difcharged  a  tranfparent  fluid,  convey-  refpiration,  the  very  fame  products  as  other  animals. 

c  t,  ei  by  a  fet  of  velTels  which  arife  from  all  the  cavities  of  Worms,  which  are  more  retentive  of  life  than  moft 

the  body.     Thefe  veffels  are  called  lymphatics,  and  the  other  animals,  or  at  leaft  not  fo  much  affected  by  poifon- 

fluid  which  they  convey  is  called  lymph.     In  the  tho-  ous  gafes,  abforb  every  panicle  of  the  oxygen  gas  con- 

racic  duct,  then,   the  chyle  and  the  lymph  are  mixed  tained  in  the  air  in  which  they  are  confined  before  they 

together.  die.      Mr  Vauquelin's  experiments  were  made  on  th 
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Iced  with      Very  little  is  known  concerning  the  n  lture  of  the    gryllus  viridiffimu's,  the  limax  flavus,  and  helix  poma-  \  Ann.de 
i<  lymph,  lymph,  as  it  is  fcarcely  poffible  to  collect  it  in  any  quan-    tia.f  Lhl™-  xu* 

tity.     It  is  colouilefs,  has  fome  vifcidity,  and  is  faid  to         The  changes  which  take  place  during  refpiration  are  2?  '   g  , 
be  fpecifically  heavier  than  water.     It  is  faid  to  be  coa-    the  following  :  Changes' 

guiable  by  heat ;  if. fo,  it  contains  albumen;  and,  from.        1.  P^rt  ot  the  oxygen  gas  refpired  difappears.  produced.! 

2^  Carbonic  hy.it... 


2£>4 
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2.  Carbonic  acid  gas  is  emitted. 

3.  Water  is  emitted  in  the  ftate  of  vapour. 

The  firft  point  is  to  afcertain  exactly  the  amount  of 
thefe  changes.  Though  a  great  many  experiments  have 
been  made  on  this  fubjecl  by  different  philofophers,  the 
greateft  confidence  ought  to  be  put  in  thofe  of  Lavoi- 
fier, both  on  account  of  his  uncommon  accuracy,  and 
on  account  of  the  very  complete  apparatus  which  he 
always  employed. 

He  put  a  guinea-pig  into  708.989  grains  troy  of 
oxygen,  and  after  the  animal  had  breathed  the  gas  for 
an  hour,  he  took  it  out.  He  found  that  the  oxygen 
gas  now  amounted  only  to  592.253  gr. 

Confequently  there  had  difappeared  116  736 

The  carbonic  acid  gas  formed  was  130.472 

This  was  compofed  of  about  94.234 


Part  Hi 

refpiration,  in  the  fame  time,  15.73  oz.  troy  of  carbonic  Fuii<aion8 
acid  gas,  and  28.55  o£  water  in  the  ftate  of  Animals. 

of  vapour.  

Total         44.28 


A 


The  carbonic  acid  gas  is  compofed  of 
and  5.243  carbon.     The  water  of 
and  4.2825  hydrogen. 

Total  of  the  oxygen  emitted 
Total  abforbed 


Oxygen. 

10.486 
24.2675 

34-754K5 
32-48437 


ox 


ygen= 


and 


36.238 


of  carbon.  Confequently  fuppofing,  as  Mr  Lavoifier 
did,  that  the  oxygen  abforbed  had  been  employed  in 
the  formation  of  the  carbonic  acid  gas,  there  ft  ill  re- 
mained to  be  accounted  for  22.502  grains  of  oxygen 
which  had  difappeared.  He  fuppofed  that  this  had 
been  employed  in  the  formation  of  water,  a  quantity  of 
which  had  appeared.  If  fo,  the  water  formed  muft 
have  amounted  to  26.429  grains ;  which  was  compofed 
of  3927  hydrogen,  the  reft  oxygen.* 

Since  the  water  emitted  was  not  actually  afcer- 
tained,  this  experiment  can  only  be  confidered  as  an 
approximation  to  the  truth.  Accordingly  that  very 
ingenious  philofopher  contrived  an  apparatus  to  afcer- 
tain the  quantity  of  oxygen  gas  abforbed  by  man,  and 
the  quantity  of  carbonic  acid  gas  and  water  emitted  by 
him  during  refpiration.  This  apparatus  he  had  con- 
ftructed  at  an  expence  at  leaft  equal  to  L.500  fterling. 
The  experiments  were  completed,  and  he  was  prepar- 
ing them  for  publication,  when,  on  the  8th  of  May 
1794,  he  was  beheaded  by  order  of  Robefpierre,  after 
having  in  vain  requefted  a  fortnight's  delay  to  put  his 
papers  in  order  for  the  prefs.  Thus  perifhed,  in  the 
51ft  year  of  his  age,  the  man  who,  if  he  had  lived  a 
few  years  longer,  promifed  fair  to  become  the  rival  of 
Newton  himfelf.  Chemiftry,  as  a  fcience,  is  deeply  in- 
debted to  him.  He  faved  it  from  that  confufion  into 
which  the  thonghtlefs  ardour  of  many  of  his  contem- 
poraries were  plunging  it  headlong  :  he  arranged  and 
connected  and  Amplified  and  explained  the  multitude 
of  infulated  facts,  which  had  been  accumulating  with 
unexampled  celerity  ;  and  which,  had  it  not  been  for  his 
happy  arranging  genius,  might  have  retarded,  inftead 
of  advanced,  the  progrefs  of  the  fcience.  He  reduced 
all  the  facts  under  a  few  fimple  heads,  and  thus  made 
them  eafily  remembered  and  eafily  claffified.  In  a  tew 
years  more,  perhaps,  he  would  have  traced  thefe  general 
principles  to  their  fources,  eftablifhed  the  fcience  on 
the  completeft  induction,  and  paved  for  his  fucceifors  a 
road  as  unerring  as  that  which  Sir  Ifaac  Newton  formed 
in  mechanical  philofophy. 

Mr  Lavoifier's  experiments  have  never  been  publish- 
ed, but  fortunately  Mr  de  la  Place  has  given  us  the 
f  La  Places  refult  of  them.f     He  informs  us  that  it  was  as  fol- 
Eloge.  lows :    A  man,  at  an  average,  confumes,  in  twenty- 

four  hours,  by  refpiration,  32  48437  ounces  troy  of 
oxygen  gas ;  that  is  to  fay,  that  a  quantity  of  oxygen 
gas,  equal  to  that  weight,  difappears  from  the  air  which 
he  refpires  in  twenty-four  hours ;  that  he  gives  out  by 


So  that  there  is  2.3697916 

ounces  of  oxygen  emitted  more  than  is  abforbed  by 
refpiration.  Thus  it  appears  that,  by  refpiration,  the 
abfolute  quantity  of  oxygen  in  the  blood  is  diminifhed. 
Dr  Menzies  found  that  a  man,  at  a  medium,  draws 
in  at  every  refpiration  43.77  cubic  inches  of  air,  and 
that  —th  of  that  quantity  difappears.  Confequently, 
according  to  him,  at  every  refpiration  2.1885  cubic 
inches  of  oxygen  gas  are  confirmed.  Now  2.1885 
cubic  inches  of  that  gas  amount  to  o  68669  gr.  troy. 
Suppofing,  with  Hales,  that  a  man  makes  1200  refpira- 
tions  in  an  hour,  the  quantity  of  oxygen  gas  confu- 
med  in  an  hour,  will  amount  to  824.028  grains,  and 
in  24  hours  to  19776.672  grains,  or  41.2014  ounces 
troy.  This  quantity  exceeds  that  found  by  Lavoifier 
confiderably ;  but  the  allowance  of  oxygen  for  every 
refpiration  is  rather  too  great.  Indeed,  from  the  nature 
of  Dr  Menzies's  apparatus,  it  was  fcarce  poffible  to 
meafure  it  accurately. 

The  quantity  of  water  given  out  by  refpiration,  as 
determined  by  Hales,  amounts  in  a  day  to  20.4  oz.  ;*  *  Vtgei. 
but  his  method  was  not  fufceptible  of  great  accuracy.  Stat.  ii. 
We  may  therefore,  on  the  whole,  conhder  Lavoifier's  3*7* 
determination  as  by  far  the  neareft  to  the  truth  of  any 
that  has  been  given. 

There  is,  however,  a  very  fingular  anomaly,  which 
becomes  apparent  when  we  compare  his  experiments  on 
the  refpiration  of  the  guinea-pig  with  thofe  on  the  refpi- 
ration of  man. 

The  guinea-pig  confumed  in  24  hours  5-8368  oz« 
troy  of  oxygen  gas,  and  emitted  6.5236  oz. 

of  carbonic  acid  gas.  Man,  on  the  other  hand,  con- 
fumes  in  the  fame  time  32  48437  oz. 
of  oxygen  gas,  and  emits  only  15.73  oz.  of 
carbonic  acid  gas.  The  oxygen  gas  confumed  by  the 
pig  is  to  the  carbonic  gas  emitted  as  1.00:  1.12; 
whereas  in  man  it  is  as  1.000  :  0.484.  If  we  could 
depend  upon  the  accuracy  of  each  of  thefe  experiments, 
they  would  prove,  beyond  a  doubt,  that  the  changes 
produced  by  the  refpiration  of  the  pig  are  different,  at 
leaft  in  degree,  from  thofe  produced  in  man  ;  but  it  is 
more  than  probable  that  fome  miftake  has  crept  into 
one  or  other  of  the  experiments.  We  have  more  rea- 
fon  to  fufpect  the  firft,  as  it  was  made  before  1778,  at 
a  time  when  a  great  many  circumftances,  neceflary  to 
infure  accuracy,  were  unknown  to  Lavoifier. 

Such  are  the  fubftances  imbibed  and  emitted  during 
refpiration.  It  ftill  remains  for  us  to  determine  what 
are  the  changes  which  it  produces  on  the  blood. 

It  has  been  long  known  that  the  blood  which  flows 
in  the  veins  is  of  a  dark  reddifh  purple  colour,  whereas 
the  arterial  blood  is  of  a  florid  fcarlet  colour.  Lower 
obferved  that  the  colour  of  the  veinous  blood  was  con- 
verted into  that  of  arterial  during  its  paffage  through 

the 
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]  ldtions  the  lungs.     No  chyle  can  be  diftinguifhed  by  its  white  oxygen  has  combined  with  the  irofi ;  for  we  have  feen  Fun&ions 
<.j  nimals-  colour   in   the   blood  after  it  has  patted  through  the  already,   that  iron,  if  it  -jsifts  in  chyle,  as  it  probably  ofAiuraal* 
'~>w'  lungs.     The  changes,  then,  which  take  place  upon  the  does,  is  in  the  (late  of  a   white  oxyd.     Confequently, 
appearance  of  the  blood  are  two  :   ijl,  It  acquires  a  flo-  when  converted  into  a  red  oxyd,  it  mull  abforb  oxygen. 
rid  red  colour  :  2d,  The  chyle  totally  difappears.     Now  Even  though  iron  be  not  the  colouring  matter  of  the 
to  what  are  thefe  changes  owing  ?  blood,  it  would  dill  be  probable  that  the  change  of  co- 
Lower  himfelf   knew  that  the  change  was  produced  lour  of  the  chyle  depends  on  the  fixation  of  oxygen  ; 
by  the  air,   and   Mayow  attempted  to  prove  that  it  was  for  Berthollet  and  Fourcrov  have  fhewn  that  in  f;veral 
by  abforbing  a  part  of  the  air.     But  it  was  not  till  Dr  inft  mces  fubftances  acquire  a  red  colour  by  that  procef?. 
Pri.ft'ey  diicovered  that  veinous  blood  acquires  a  fear-        We  may  confider  it  as  proveJ,  then,  that  oxygen  en- 
let  colour   when  put  in  contact  with  oxygen  gas,  and  ters  the  blood  as  it  partes  through  the  lungs, 
arterial  blood  a  dark  red  colour  when  put  in  contact         In  the  th'trd  place,  when  arterial  blood  is  put  in  con- 
wi.h  hydrogen  gas,  or,   which  is  the  fame  thing,   that  tact  with  azotic  gas  cr  carbonic  acid  gas,  it  gradually 
oxygen  gas  inftantly  gives  veinous  blood  the  colour  of  afTumes  the  dark  colour  of  veinous  blood,  as  Dr  Prieft- 
Vo  hypfc-  arterial  ;  and  hydrogen,  on  the  contrary,  gives  arterial  ley  found.*     The  fame  philofupher  alfo  obferved  that  *  Prhjlley, 
ties  to  ex-  blood  the  colour  of  veinous  blood:  it  was  not  till  then  arterial  bleod  acquired   the  colour  of  veinous  blood  »i-  363- 
ji.ii  thefe  that  philof  >phers   began  to  attempt  anything  like  an  when  placed  in  vacuo,  f     Confequently  this  alteration  t  Ib'd->  and 
1  age*,      explanation  of  the  phenomena  of  refpiration.     Two  ex-  of  colour  is  owing  to  fome  change  which  takes  place  ^"n-df 
planations  have  been  given  ;  one  or  other  of  which  mull  in  the  blood  itfelf,   independent  of  any  external  agent.    /?' 1X' 
be  true.  The  arterial  blood  becomes  much  more  rapidly  and 
The  firft  is,  that  the  oxygen  of  the  air,  which  difap-  deeply  dark  coloured  when  it  is  left  in  contract  wuh  hy- 
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pears,  combines  with  a  quantity  of  carbon  and  hydro- 
gen given  out  by  the  blood  in  the  lungs,  and  forms 
with  it  carbonic  acid  gas  and  water  in  vapour,  which 
are  thrown  out  along  with  the  air  expired. 

The  fecond  is,  that  the  oxygen  gas,  which  difappears, 


drogen  gas  placed  above  it.;);     We  muft  fuppofe  there-  ipourcroy, 
fore  that  the  prefence  of  this  gas  accelerates  and  in-  Ann.  de 
creafe's  the  change,  which  would  have  taken  place  upon  CMm.  vii. 
the  blood  without  any  external  agent.  *49* 
If  arterial  bio  id  be  left  in  contact  with  oxygen  gas, 
combines  with  the  blood  as  it  pafTes  thro' the  lungs ;  and  it  gradually  a/fumes  the  fame  dark  colour   which  it 
that,  at  the  inftant  of  this  combination,  there  is  fet  free  would  have  acquired  in  vacuo,  or   in  contact  with  hy- 
from  the  blood  a  quantity  of  carbonic  acid  gas  and  of  drogen  ;  and  after  this  change  oxygen  can  no  longer  re- 
water,  which  are  thrown  out  along  with  the  air  expired,  ftore  it<>  fcarlet  colour. $     Therefore  it  is  only  upon  a  §  Ibid.  a.. 

The  firft  of  thefe  theories  was  originally  formed  by  part  of  the  blood  that  the  oxygen  act- ;  and  afer  this  3^S. 

Lavoifier  and  it  was  embraced  by  La  Place,    Craw-  part  has  undergone  the  change  which  occafiens  the  dark 

ford,  Gren,  and  Girtanner,  with  a  fmall  variation.    In-  colour,  the  blood  lofes  the  power  of  being  affected  by 

deed  it  does  not  differ,  except  in  detail,  from  the  ori-  oxygen. 

ginal  hypothecs  of  Dr  Prieftley,   that  the  ufe  of  refpi-         Mr  Haffenfratz  poured  into  veinous  blood  a  quan- 

ration  is  to  rid  the  blood  of  phlogifton  ;  for  if  we  fub-  thy  of  oxy-muriatic  acid  ;  the  blood  was  inftantly  de- 

ftitute   carbon   and  hydrogen  for  phlogifton,  the  two  compofed,  and  afTumed  a  deep  and  almoft  black  colour. 

theories  precifely  agree.     Mr  Lavoifier  attempted  not  When  he  poured  common  muriatic  acid  into  blood,  the 

to  prove  its  truth;  he  only  tried  to  fhew  that  the  oxy-  colour  was  not  altered. ||      Now  oxy-muriatic  acid  has  y  j^„ 

gen   abforbed  correfponds   exactly    with   the  quantity  the   property  of  giving  out  its  oxygen  readily;  confe- 

of  oxygen  contained  in  the  carbonic  acid  and  the  water  quently  the  black  colour  was  owing  to  the  inftant  eom- 

emitted.      This  coincidence  his  own  experiments  have  binationofa  part  of  the  blood  with  oxygen. 

fhewn  not  to  hold ;   confequently  the  theory  is  entirely        The  facts  therefore  lead  us   to  conclude,  with  La 

deftitute  of  proof,  as  far  as  the  proof  depends  upo-n  this  Grange  and   Haffenfratz,  that  during  refpiration  the 

coincidence.  oxygen,  which  difappears,  enters  the  blood  ;  that  during 

The    other  hypothefis  was   propofed  by  Mr   de  la  the  circulation  this  oxygen  combines  with  a  certain  part 

Grange,  and  afterwards  fupported  and  illuftrated  by  Mr  of  the  blood  ;  and  that  the  veinouscolour  is  owing  to  this 

,.0       Haffenfratz.  new  combination.  We  muft  conclude,  too,  that  the  fub- 

SFeds  of         In  order  to  difcover  what  the  real  effects  of  refpira-  fiance  which  caufes  this  dark  colour  leaves  the  blood  du- 

fpiration  tion  are,  let  us  endeavour  to  ftate  accurately  the  pheno-  ring  its  circulation  thro'  the  lungs,  otherwife  it  could  not 

amined.    mena  as  far  as  poflible.  be  capable  of  affuming  the  florid  colour.  Now  we  know 

In  thejfr/?  place,  we  are  certain,  from  the  experi-  what  the  fubftances  are  which  are  emitted  during  re- 

ments  of  Prieftley,   Girtanner,  and  Haflenfratz,  that  fpiration ;  they  are  water  and  carbonic  acid  gas.     It 

when  veinous  blood  is  expofed  to  oxygen  gas  confined  muft  be  to  the  gradual  combination  of  oxygen,  then, 

over  it,  the  blood  inftantly  afTumes  a  fcarlet  colour,  and  during    the    r.irculation,    with  hydrogen  and  carbon, 

the  gas  is  diminifhed  in  bulk  ;  therefore  part  of  the  gas  that  the  colour  of  veinous  blood  is  owing.     And  fince 

has  been  abforbed.  We  may  confider  it  as  certain,  then,  the  fame  combination  takes  place  every  time  that  the 

that  when  the  colour  of  veinous  blood  is  changed  into  blood  panes   through  the  lungs,    we  muft  conclude, 

arterial,  fome  oxygen  gas  is  abforbed.  j  that  it  is  only  a  part  of  the  hydrogen  an  J  carbon  which 

In  the  fecond  place,  no  chyle  can  be  difcovered  in  the  is  acted  upon  each  time.     Let  us  now  attempt,  with 

blood  after  it  has  palled  through  the  lungs.     Therefore  thefe  data,   to  form  fome  notion  of  the  decompofition 

the  white  colour  of  the   chyle  at  leaft,  is  deftroyed   by  which  goes  on  during  the  circulation  of  the  blood.  351 

refpiration,  and  it  afTumes  a  red  colour.     Now  if  the        It  is  probable  that  during  a  considerable  part  of  the  Contri- 

red  colour  of  the  blood  be  owing  to  iron,  as  many  have  day,  there  is  a  conftant  influx  of  chyle  into  the  blood  °utestot}lc 

fuppofed,  this  change  of  colour  is  a  demonftration  that  and  we  are  certain  that  lymph  is  conftantly  flowing  in-  ^biood" 
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vations  hitherto  made,  that  neither  chyle  nor  lymph 
contain  fibrina,  which  forms  a  very  confpicuous  part 
of  the  blood.  This  fibrina  is  employed  to  fupply 
the  wafte  of  the  mufcles,  the  mod  active  parts  of  the 
body,  and  therefore,  in  all  probability,  requiring  the 
moft  frequent  fupply.  Nor  can  it  be  doubted  that  it  is 
employed  for  other  ufeful  purpofe?.  The  quantity  of 
fibrina  in  the  blood,  then,  mult  be  conftantly  diminifh- 
ing,  and  therefore  new  fibrina  rauft  be  conftantly  form- 
ed. But  the  only  fubftances  out  of  which  it  can  be 
formed  are  the  chyle  and  lymph,  neither  of  which  con- 
tain it.  There  muft  therefore  be  a  continual  decompo- 
sition of  the  chyle  and  lymph  going  on  in  the  blood- 
veffels,  and  a  continual  new  formation  of  fibrina.  Other 
fubftances  alfo  may  be  formed  ;  but  we  are  certain  that 
this  muft  be  formed  there,  becaufe  it  does  not  exift  pre- 
vioufly.  Now,  one  great  end  of  refpiration  muft  un- 
doubtedly be  to  aflift  this  decompofition  of  chyle  and 
complete  formation  of  blood. 

It  follows,  from  the  experiments  of  Fourcroy  for- 
merly enumerated,  that  fibrina  contains  more  azot,  and 
lefs  hydrogen  and  carbon,  than  any  of  the  other  ingre- 
dients of  the  blood,  and  confequently  alfo  than  any  of 
the  ingredients  of  the  chyle.  In  what  manner  the 
chyle,  or  a  part  of  it,  is  converted  into  fibrina,  it  is  im- 
poflible  to  fay :  we  are  not  fufficiently  acquainted  with 
the  Subject  to  be  able  to  explain  the  procefs.  But 
we  can  fee  at  leaft,  that  carbon  and  hydrogen  muft  be 
abftracted  from  that  part  of  the  chyle  which  is  to  be 
converted  into  fibrina  :  And  we  know,  that  thefe  fub- 
ftances are  actually  thrown  out  by  refpiration.  We 
may  conclude,  then,  that  one  ufe  of  the  oxygen  ab- 
fotbed  is,  to  abftracr  a  quantity  of  carbon  and  hydro- 
gen from  a  part  of  the  chyle  by  compound  affinity,  in 
iuch  proportions,  th;  t  the  remainder  becomes  fibiina: 
therefoie  one  end  of  refpiration  is  to  form  fibrina. 
Doubtlefs  the  other  ingredients  of  the  blood  are  alfo 
new  modified,  though  we  know  too  little  of  the  Sub- 
ject to  throw  any  light  upon  it. 

13.  But  the  complete  formation  of  blood  is  not  the 
only  advantage  gained  by  refpiration :  the  tempera- 
ture of  all  animals  depends  upon  it.  It  has  been  long 
known,  that  thole  animals  which  do  not  breathe  have  a 
temperature  but  very  little  fuperior  to  the  medium  in 
which  they  live.  This  is  the  cafe  with  fifties  and  many 
infects.  Man,  on  the  contrary,  and  quadrupeds  which 
breathe,  havea  temperature  considerably  higher  than  the 
atmofphere  :  that  of  man  is  980.  Birds,  who  breathe 
in  proportion  a  ftill  greater  quantity  of  air  than  man, 
have  a  temperature  equal  to  1030  or  1040.  It  has 
been  proved,  that  the  temperature  of  all  animals  is  pro- 
portional to  the  quantity  of  air  which  they  breathe  in  a 
given  time. 

Thefe  facts  are  fufficient  to  demonftrate,  that  the 
heat  of  animals  depends  upon  refpiration.  But  it  was 
not  till  Dr  Black's  doctrine  of  latent  heat  became  known 
to  the  world,  that  any  explanation  of  the  caufe  of  the 
temperature  of  breathing  animals  was  attempted.  That 
illuftrious  phif.fopher,  whofe  difcoveries  form  the  bafis 
upon  which  all  the  Scientific  part  of  chemiftry  has  been 
reared,  fkw  at  once  the  light  which  his  doctrine  of  la- 
tent heat  threw  upon  this  part  of  phyfiology,  and  he  ap- 
plied it  very  early  to  explain  the  temperature  of  animals. 

According  to  him,  part  of  the  latent  heat  of  the  air 
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infpired  becomes  fenfible  ;  and  of  courfe,  the  tempera-  Funffior 
ture  of  the  lungs,  and  the  blood  that  paffes   through  of  Anima 
them,  muft  be  raifed  ;  and  the  blood,  thus  heated,  com-  s-*rv>* 
municates  its  heat  to  the  whole   body.     This  opinion 
was  ingenious,  but  it  was  liable  to  an  unanfwerable  ob- 
jection :  for  if  it  were  true,  the  temperature  of  the  body 
ought  to  be  greateft  in  the  lungs,  and  to  diminifli  gra- 
dually as  the  diftance  from  the  lungs  increafes ;  which 
is  not  true.     The  theory,  in   confequence,  was  aban- 
doned even  by  Dr  Black  himfelf ;  at  leaft  he  made  no 
attempt  to  fupport  it. 

Lavoifier  and  Crawford,  who  confidered  all  the 
changes  operated  by  refpiration  as  taking  place  in  the 
lung*,  accounted  for  the  origin  of  the  animal  heat  al- 
moft  precifely  in  the  fame  manner  with  Dr  Black.  Ac- 
cording to  them,  the  oxygen  gas  of  the  air  combines  in 
the  lungs  with  the  hydrogen  and  carbon  emitted  by  the 
blood.  During  this  combination,  the  oxygen  gives  out 
a  great  quantity  of  caloric,  with  which  it  had  been  com- 
bined ;  and  this  caloric  is  not  only  fufficient  to  fupport 
the  temperature  of  the  body,  but  alfo  to  carry  off  the 
new  formed  water  in  the  ftate  of  vapour,  and  to  raife 
confiderably  the  temperature  of  the  air  infpired.  Ac- 
cording to  thefe  philofophers,  then,  the  whole  of  the 
caloric  which  Supports  the  temperature  of  the  body  is 
evolved  in  the  lungs.  Their  theory  accordingly  was 
liable  to  the  fame  objection  with  Dr  Black's  ;  but  they 
obviated  it  in  the  following  manner:  Dr  Crawford 
found,  that  the  Specific  caloric  of  arterial  blood  was 
1.0300,  while  that  of  veinous  blood  was  only  0.8928. 
Hence  he  concluded,  that  the  inftant  veinous  blood  is 
changed  into  arterial  blood,  its  Specific  caloric  increafes ; 
consequently  it  requires  an  additional  quantity  of  calo- 
ric to  keep  its  temperature  as  high  as  it  had  been  while 
veinous  blood.  This  addition  is  fo  great,  that  the 
whole  new  caloric  evolved  is  employed  :  therefore  the 
temperature  of  the  lungs  muft  neceffarily  remain  the 
fame  as  that  of  the  reft  of  the  body.  During  the  circu- 
lation, arterial  blood  is  gradually  converted  into  vein- 
ous ;  confequently  its  Specific  caloric  diminiihes,  and  it 
muft  give  out  heat.  This  is  the  reafon  that  the  tempera- 
ture of  the  extreme  parts  of  the  body  does  not  diminifh. 

This  explanation  is  certainly  ingenious  ;  but  it  is  not 
quite  Satisfactory  ;  for  the  difference  in  the  Specific  ca- 
loric, granting  it  to  be  accurate,  is  too  Small  to  account 
for  the  great  quantity  of  heat  which  muft  be  evolved. 
It  is  evident  that  it  muft  fall  to  the  ground  altogether, 
provided,  as  we  have  feen  reafon  to  luppofe,  the  carbo- 
nic acid  gas  and  water  be  not  formed  in  the  lungs,  but 
during  th«  circulation. 

Since  the  oxygen  enters  the  blood,  and  combines 
with  it  in  the  ftate  of  gas,  it  is  evident  that  it  will  only- 
part  at  firft  with  Some  of  its  caloric  ;  and  this  portion  is 
chiefly  employed  in  carrying  off  the  caibonic  acid  gas 
and  the  water.  For  the  reafon  that  the  carbonic  acid 
leaves  the  blood  at  the  inftant  that  the  oxygen  gas  en- 
ters it,  feems  to  be  this :  The  oxygen  gas  combines 
with  the  blood,  and  part  of  its  caloric  unites  at  the  fame 
inftant  to  the  carbonic  acid,  and  converts  it  into  gas:  M 

another  portion  converts  the  water  into  vapour.  The 
reft  of  the  caloric  is  evolved  during  the  circulation  when 
the  oxygen  combines  with  hydrogen  and  carbon,  and 
forms  water  and  carbonic  acid  gas.  The  quantity  of 
caloric  evolved  in  the  lungs  feems  not  only  fufficient  to 
carry  off  the  carbonic  acid  and  water,  which  the  dimi- 
nution 
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nftioni  nution  of  the  fpecific  caloric  (if  it  really  take  place)  compofed  in  the  kidney,  and  a  new  fubftance,  or  new  Funtftmni 
c Immals.  mafc  facilitate  ;  but  it  feems  alio  to  raife  the  tempera-  fubftances,  muft  be  formed  ;  and  the  urea  and  uric  acid  of  Animal*. 
*v  ture  of  the  blood  a  little  higher  than  it  was  before,  muft  be  formed  at  the  fame'time,  in  confequence  of  the  ^~^~^ 
For  Mr  John  Hunter  conftantly  found,  that  the  heat  combined  action  of  the  affinities  which  produce  the 
of  the  heart  in  animals  was  a  degree  higher  than  any  change  on  the  blood ;  and  being  ufelefs,  they  are 
other  part  of  the  body  which  he  examined.  Now  this  thrown  out,  together  with  a  quantity  of  water  arid  falts, 
could  fcarcely  happen,  unlefs  the  temperature  of  the  which  in  all  probability,  were  ufeful  in  bringing  about. 
blood  weie  fomewhat  raifed  during  refpiration.  the  changes  which  take  place  in  the  arteries'and  in  the 

Thus  we  have  feen  two  ufes  which  refpiration  feems    kidneys,  but  which  are  no  longer  of  any  fervice  after 
to  ferve.     The  firft  is  the  completion  of  blood  by  the    thefe  changes  are  brought  about, 
c      ion.  formation  of  fibrina ;  the  fecond  is  the  maintaining  of        The  changes  operated  upon  the  blood  in  the  kidneys 
the  temperature  of  the  body  at  a  particular  ftandard,    are  hitherto  altogether  unknown  ;  btit  they  muft  be  im- 
notwithftanding  the  heat  which  it  is  continually  giving    portant. 

out  to  the  colder  furrounding  bodies.  But  there  is  a  Provided  the  method  of  analyfing  animal  fubftances 
third  purpofe,  which  explains  why  the  animal  is  killed  were  fo  far  perfected  as  to  admit  of  accurate  conclu- 
fo  fuddenly  when  refpiration  is  flopped.  The  circu-  fions,  confiderable  light  might  be  thrown  upon  this 
lation  of  the  blood  is  abfoluteiy  neceffary  for  the  con-  fubjecf,  by  analyfing  with  care  a  portion  of  blood  from 
tinuance  of  life.  Now  the  blood  is  circulated  in  a  the  emulgent  vein  and  artery  feparately,  and  afcertain- 
great  meafure  by  the  alternate  contractions  of  the  heart,  ing  precisely  in  what  particulars  they  differ  from  each 
It  is  neceffary  that  the  heart  fhould  contract  regularly,    other. 

otherwife  the  circulation  could  not  go  on.  But  the  15.  Thus  we  have  feen  that  the  principal  changes  Cuuncous 
heart  is  ftimulated  to  contract  by  the  blood:  and  un-  which  the  blood  undergoes,  as  far  at  leaft  as  we  are  at  veffel* 
lefs  blood  be  made  to  undergo  the  change  produced  by  prefent  acquainted  with  them,  take  place  in  the  lungs,, 
refpiration,  it  ceafesalmoft  inftantaneouily  to  ftimulate.  in  the  kidneys,  and  in  the  arteries.  In  the  lur.o-s,  a 
As  the  blood  receives  oxygen  in  the  lungs,  we  may  quantity  of  water  and  carbonic  acid  gas  is  emitted  from 
conclude  that  the  prefence  of  oxygen  is  necelfary  to  its  the  blood,  and  in  the  kidney  the  urine  is  formed  and 
'Ttrtanner,  Simulating  power.*  feparated  from  it.     There  feems  alfo  to  be  fomething 

jwr.  dc  ^         14.  Thus  we  have  reafon  to  fuppofe,  that  chyle  and    thrown  out  from  the  blood  during  its  circulation  in  the 
'>y/.xx.xix.  lymph  are  converted  into  blood  during  the  circulation  ;    arteries,  at  leaft  through  thofe  veffels  which  are  near 
3.5  3       and  that  the  oxygen  gas  fupplied  by  refpiration  is  one    the  furface  of  the  body  :  For  it  is  a  facl,  that  certain 
■'dlje78      of  the  principal  agents  in  this  change.    But  befides  the    fubftances  are  conftantly  emitted  from  the  {kins  of  ani- 
The^for-  lungs  and  arteries,  there  is  another  organ,  the  fole  ufe    mals.     Thefe  fubftances  are  known  in  general  by  the 
ationof    of  which  is  alfo  to  produce  fome  change  or  other  in    name  of  perfpirable  matter,  ox  perforation.     They  have 
'ood.         the  blood  which  renders  it  more  complete,  and  more    a  great  refemblance  to  what  is  emitted  in  the  lungs  ; 
proper  for  the  various  purpofes  to  which  it  is  applied,    which  renders  it  probable,  that  they  are  both  owing 
This  organ  is  the  kidney.  to  the  fame  caufe  ;  namely,  to  the  decompofition  pro- 

For  the  ftructure  of  the  kidneys,  which  in  man  and  duced  in  the  blood  by  the  effects  of  refpiration.  They 
quadrupeds  are  two  in  number,  we  refer  to  Anatomy,  confift  chiefly  of  water  in  a  ftate  of  vapour,  carbon, 
Encycl.      A   very    great   proportion   of  blood   paffes    and  oil.  ,55 

through  them;  indeed,  we  have  every  reafon  to  con-  The  quantity  of  aqueous  vapour  differs  very  confi-  Emit  aque- 
clude,  that  the  whole  of  the  blood  paffes  through  them  derably,  according  to  circumftances.  It  has  been  fhewn  «"*  vapour, 
very  frequently.  to  be  greateft  in  hot  weather,  and  in  hot  climates,  and 

Thefe  organs  feparate  the  urine  from  the  blood,  to  after  great  exercife  ;  and  its  relation  to  the  quantity  of 
be  afterwards  evacuated  without  being  applied  to  any  urine  has  been  long  known.  When  the  aqueous  va- 
purpofe  ufeful  to  the  animal.  pour  perfpired  is  great,  the  quantity  of  urine  is  fmall, 

The  kidneys  are  abfoluteiy  neceffary  for  the  conti-    and  vice  verfa. 
nuance  of  the  life  of  the  animal ;  for  it  dies  very  fpeed-        The  moft  accurate  experiments  on  this  matter  that 
ily    when  they    become  by    difeafe  unfit  to    perform    we  have  feen  are  thofe  of  Mr  Cruicklharik.     He  put  his 
their  functions ;  therefore  the  change  which  they  pro-    hand  into  a  glafs  veffel,  and  luted  its  mouth  at  his  wrift 
duce  in  the  blood  is  a  change  neceffary  for  qualifying    by  means  of  a  bladder.     The  interior  furface  of  the      * 
it  to  anfwer  the  purpofes  for  which  it  is  intended.  veffel  became  gradually  dim,  and  drops  of  water  tricb> 

As   the  urine  is  immediately  excreted,  it  is  evident    led  down.     By  keeping  his  hand  in  this  manner  for  an 
that  the  change  which  the  kidneys  perform  is  intended    hour,  he  collected  30  grains  of  a  liquid,  which  poffeffed 
folely  for  the  fake  of  the  blood.     It  is  not  merely  the    all  the  properties  of  pure  water.*     On  repeating  the  «  on  j„ren^ 
abftraction  of  a  quantity  of  water  and  of  falts,  accu-    fame  experiment  at  nine  in  the  evening  (thermometer/,^  Perfpu 
mulated  in  the  blood,  which  the  kidney  performs.     A    62°),  he  collected  only  12  grains.     The  mean  of  thefe  ration, p. 
chemical  change  is  certainly  produced,    either  upon    is  21   grains.     But  as  the  hand  is  more  expofed  than  ^' 
the  whole  blood,  or  at  leaft  on  fome  important  part  of    the  trunk  of  the  body,  it  is  reafonable  to  fuppofe  that 
it;  for  there  are  two  fubftances  found   in   the  urine    the  perfpiration  from  it  is  greater  thin  that  from  the 
which  do  not  exift  in  the  blood.     Thefe  two  fubftances    hand.     Let  us  therefore  take  30  grains  per  hour  as  the 
are  urea  and  uric  acid.     They  are  formed,  therefore,    mean$  and  let  us  fuppofe,  with  Mr  Cruikfhank,  that 
in  the  kidneys  ;  and  as  they  are  thrown  out,  after  being    the  hand  is  ^o&h  of  the  furface  of  the  body.     The  per- 
formed, without  being  applied  to  any  ufeful  purpofe,    fpiration  in  an  hour  would  amount  to  1800  grains,  and 
they  are  certainly  not  formed  in  the  kidneys  for  their    in  24  hours  to  43200  grains,  or  7  pounds  6  ounces 
own  fake.     Some  part  »f  the  blood,  then,  muft  be  de-    troy. 

L  1  2  He 
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He  repeated  the  experiment  again  after  hard  exer- 
cife,  and  colle&ed  in  an  hour  48  grains  of  water.*  He 
found  alfo,  that  this  aqueous  vapour  pervaded  his  flock- 
ing without  difficulty  ;  and  that  it  made  its  way  through 
a  fhamoy  leather  glove,  and  even  through  a  leather 
boor,  though  in  much  fmaller  quantity  than  when  the 
leg  wanted  that  coveiing.f 

It  is  not  difficult  to  fee  why  the  quantity  of  watery 
vapour  diminifhes  with  cold.  When  the  furface  of  the 
body  is  expofed  to  a  cold  temperature,  the  capacity  of 
the  cutaneous  veffels  diminifhes,  and  confequently  the 
quantity  which  flows  through  them  muft  decreafe. 

When  the  temperature,  on  the  other  hand,  is  much 
increafed,  either  by  being  expofed  to  a  hot  atmofphere, 
or  by  violent  exercife,  the  perfpired  vapour  not  only  in- 
creafes  in  quantity,  but  even  appears  in  a  liquid  form. 
This  is  known  by  the  name  of  fweat.  In  what  man- 
ner fweat  is  produced,  is  not  at  prefent  known  ;  but  we 
can  fee  a  very  important  fervice  which  it  performs  to 
the  animal. 

No  fooner  is  it  thrown  upon  the  furface  of  the  fkin 
than  it  begins  to  evaporate.  But  the  change  into  va- 
pour requires  heat  ;  accordingly  a  quantity  of  heat  is 
abforbed,  and  the  temperature  of  the  animal  is  lowered. 
This  is  the  reafon  that  animals  can  endure  to  remain  for 
fome  time  in  a  much  higher  temperature  without  inju- 
ry than  could  have  been  fuppofed. 

The  experiments  of  Tiller,  and  the  ftill  more  deci- 
five  experiments  of  Fordyce  and  his  affociates,  are  well 
known.  Thefe  gentlemen  remained  a  confiderable  time 
In  a  temperature  exceeding  the  boiling  point  of  water. 

Befides  water,  it  cannot  be  doubted  that  carbon  is 
alfo  emitted  from  the  fkin  ;  but  in  what  ftate,  the  ex- 
periments hitherto  made  do  not  enable  us  to  decide. 
Mr  Cruikfhank  found,  that  the  air  of  the  glafs  veffel  in 
which  his  hand  and  foot  had  been  confined  for  an  hour, 
contained  carbonic  acid  gas  1  for  a  candle  burned  dim- 
ly in  it,  and  it  rendered  lime-water  turbid.*  And 
Mr  Jurine  found,  that  air  which  h:id  remained  for  fome 
time  in  contacT:  with  the  fkin,  confided  almoft  entirely 
of  carbonic  acid  gas.f  The  fame  conclufion  may  be 
drawn  from  the  experiments  cf  lngenhoufz  and  Ivl;l- 

W 

Now  it  is  evident,  that  the  carbonic  acid  gas  which 

appeared  during  Mr  Cruikfhank's  experiment,  did  not 
previoufly  exift  in  the  glafs  veffel ;  confequently  it  muft 
have  either  heen  tranfinitted  ready  formed  through  the 
fkin,.  or  formed  during  the  experiment  by  the  abforp- 
tion  of  oxygen  gas,  and  the  confequent  emiffion  of  car- 
bonic acid  gas.  The  experiments  of  Mr  Jurine  do  not 
allow  us  to  fuppofe  the  fii  ft  of  thefe  to  be  true ;  for 
he  found,  that  the  quantity  of  air  allowed  to  remain  in 
contaft  with  the  fkin  did  not  increafe.  Confiquently 
the  appearance  of  the  caibonic  acid  gas  muft  be  owing, 
either  to  tha  emiffion  of  carbon,  which  forms  carbonic 
acid  gas  by  combining  with  the  oxygen  gas  of  the  air, 
or  to  the  abforption  of  oxygea  gas,  and  the  fubfequent 
emiffion  of  carbonic  acid  gas ;  precifely  in  the  fame 
manner,  and  for  the  fame  reafon,  that  thefe  fubftances 
are  emitted  by  the  lungs.  The  laft  is  the  more  pro- 
bable opinion  ;  but  the  experiments  hitherto  made  do 
not  enable  us  to  decide. 

Befides  water  and  carbon,  or  carbonic  acid  gas,  the 
fkin  emits  alfo  a  particular  odorous  fubftance.     That 
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dog  can  difcover  his  mafter,  and  even  trace  him  to  a  of  Animals. 
diftance  by  the  fcent.     A  dog,   chained  fome  hours 
after  his  mafter  had  fet  out  on  a  journey  of  fome  hundred 
miles,  followed  hrs  footfteps  by  the  fmell,  and  found  him 
on  the  third  day  in  the  midft  of  a  crowd.*  But  it  is  need-  *  cruu. 
lefs  to  multiply  infiances  of  this  fad  ;  they  are  too  well./W,  ibid. 
known  to  every  one.     Now   this  fmell  muft  be  owing  P-  93- 
to  fome   peculiar  matter  which  is  conftantly  emitted  ; 
and  this  matter  muft  differ  fomewhat  either  in  quantity 
or  fome  other  property,  as  we  fee  that  the  dog  ealily 
diftinguifhes  the  individual  by  means  of  it.     Mr  Cruik- 
fhank has  made  it  probable  that  this  matter  is  an  cily 
fubftance ;  or  at  leaft  that  there  is  an  oPy  fubftance 
emitted  by  the  fkin.     He  wore  repeatedly,  night  and 
day  for  a  month,  the  fame  veft  of  fleecy  hofierv  during 
the  hotteft  part  of  the  fummer.     At  the  end  of  this 
time  he  always  found  a  oily  fubftance  accumulated  in 
confiderable  maffes  on  the  nap  of  the  inner  fuiface  of 
the  veft,  in  the  form  of  black  tears.     When  rubbed  on 
paper,  it  makes  it  transparent,  and  hardens  on  it  like 
greafe.     It  burns  with  a  white  flame,  and  leaves  behind 
it  a  charry  refiduum.f  .  ^ 

It  has  been  fuppofed  that  the  fkin  has  the  property  92. 
of  abforbing  moljlure  from  the  air  ;   but   this  opinion  has 
not   been   confirmed  by  experiments,    but  rather  the 
contrary. 

The  chief  arguments  in  favour  of  the  abforption  of  Whether 
the  fkin,  have  been  drawn  from  the  quantity  of  moifture  the  fkin  ah 
difcharged  by  urine  being,  in  fome  cafes,  not  only  great-  f°rDsmoi-. 
er  than  the  whole  drink  of  the  patient,  but  even  than  fiure' 
the  whole  of  his  drink  and  food.     But  it  ought  to  be 
remembered  that,  in  diabetes,  the  difeafe  here  alluded 
to,  the  weight  of  the  body  is  continually  dimimfhing, 
and  therefore  part  cf  it  muft  be  conftantly  thrown  off. 
Befides,  it  is  fcarcely  poflible  in  that  difeafe  to  get  an 
accurate  account  of  the  food  fwallowed  by  the  patients ; 
and  in  thofe  cai'es  where  very  accurate  accounts  have 
been  kept,  and  where  deception  was  not  fo  much  prac- 
tifed,  the  urine  was  found  not  to  exceed  the  quantity  of 
drink.*    In  a  cafe  of  diabetes,  related  wi;h  much  accu-  #  SeeJM 
racy  by  Dr  Gerard,  the  patient  was  bathed  regularly  0„  Didetu. 
during  the  early  part  of  the  difeafe  in  warm  water,  and 
afterwards  in  cold  water  :     he  was  weighed  before  and 
after  bathing,  and  no  fenfible  difference  was  ever  found 
in  his  weight.f     Confequently,  in  that  cafe,  the  quan-  f  Ibid,  ii. 
tity  abf  rbcd,  if  any,  muft  have  been,  very  fmail.  73- 

It  is  well  known,  that  thirft  is  much  alleviated  by 
cold  bathing.  By  this  plan,  Captain  Bligh  kept  his 
men  cool  and  in  good  health  during  their  very  extraor- 
dinary voyage  acrofs  the  South  Sea.  This  has  been 
confidered  as  owing  to  the  abforption  of  water  by  the 
fkin.  But  Dr  Currie  had  a  patient  who  was  wafting 
faft  for  want  of  nourifhment,  a  tumor  in  the  cefophagus 
preventing  the  poffibility  of  taking  food,  and  whofe 
thirft  was  always  alleviated  by  bathing  ;  yet  no  fenfible 
increafe  of  weight,  but  rather  the  contrary,  was  per- 
ceived after  bathing.  It  does  not  appear,  then,  that  in 
either  of  thefe  cafes  water  was  abforbed. 

Farther,  Seguin  has  fhewn  that  the  fkin  does  not  ab- 
fcib  water  during  bathing,  by  a  ftill  more  complete  ex- 
periment :  He  diflblved  fome  mercurial  fait  in  water, 
and  found  that  the  mercury  produced  no  effeft  upon  a 
pcrfon  that  bathed  in  the  water,  provided  no  part  of 
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the  cuticle  was  injured;  but  upon  rubbing  off  a  por-  the  formation  of  blood,  as  far  at  leaft  as  we  are  ac- 
tion of  the  cuticle,  the  mercurial  folution  was  abforbed,  quainted  with  it-  But  to  what  purpofes  is  this  blood 
and  the  effects  of  the  mercury  became  evident  upon  the  employed,  which  is  formed  with  fo  much  care,  and  for 
body.  Hence  it  follows  irreliflibly,  that  water,  at  leaft  the  formation  of  which  fo  great  an  apparatus  has  been 
in  the  Mate  of  water,  is  not  abforbed  by  the  fkin  when  provided  ?  It  anfwers  two  purpofes.  The  parts  of 
the  body  is  plunged  into  it,  unlefs  the  cuticle  be  firft  which  the  body  is  compofed,  bones,  mufcles,  ligaments, 
removed.  membranes,  &c.  are  continually  changing.  In  youth 
This  may  perhaps  be  confidered  as  a  complete  proof  they  are  increafing  in  fize  and  ftrength,  and  in  mature 
that  no  fuch  thing  as  abforption  is  performed  by  the  age  they  are  continually  acting,  and  confequently  con- 
fkin ;  and  that  therefore  the  appearance  of  carbonic  tinually  liable  to  wafte  and  decay.  They  are  often  ex- 
acid  gas,  which  takes  place  when  air  is  confined  around  pofed  to  accidents,  which  render  them  unfit  for  per- 
the  fkin,  muft  be  owing  to  the  emiflion  of  carbon.  But  forming  their  various  functions;  and  even  when  no 
it  ought  to  be  confidered,  that  although  the  fkin  can-  fuch  accident  happens,  it  feems  neceffary  for  the  health 
not  abforb  water,  this  is  no  proof  that  it  cannot  abforb  of  the  fyftem  that  they  fhould  be  every  now  and  then 
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other  fubflances ;  particularly,  that  it  cannot  abforb 
oxygen  gas,  which  is  very  different  from  water.  It  is 
well  known,  that  water  will  not  pafs  through  bladders, 
at  leaft  for  fome  time  ;  yet  Dr  Prieftley  found  that  vein 


renewed.  Materials  therefore  muft  be  provided  for  re- 
pairing, increafing,  or  renewing  all  the  various  organs 
of  the  body.  Phofphat  of  lime  and  gelatine  for  the 
bones,  fibrina  for  the  mufcles,  albumen  for  the  carti- 


ous  blood  acquired  the  colour  of  arterial  blood  from  lages  and  membrane*,  &c.     Accordingly  all  thefe  fub 

oxygen  gas,  as  readily  when  thefe  fubflances  were  fepa-  fiances  are  laid  up  in  the  blood  ;  and  they  are  drawn 

rated  by  a  bladder  as  when  they  were  in  actual  contact,  from  that  fluid  as  from  a  ftorehoufe  whenever  they  are 

He  found,  too,  that  when  gafes  were  confined  in  blad-  required.     The  procefs  by  which  the  different  parts  of 

ders,  they  gradually  loft  their  properties.     It  is  clear  the  blood  ara  made  part  of  the  various  organs  of  the 

from  thefe  facts,  that  oxygen  gas  can  pervade  bladders  ;  body  is  called  ajjimilation . 

and  if  it  can  pervade  them,  why  may  it  not  alfo  per-  Over  the  nature  of  aflimilation  the  thlckeft  darknef 

vade  the  cuticle  1  Nay,  farther,  we  know  from  the  ex-  ftill  hangs ;  there  is  no  key  to  explain  it,  nothing  to 

perimentsofCruiklhank,  that  the  vapour  perfpired  paffes  lead  us  to  the  knowledge  of  the  inftruments  employed, 

through  leather,  even  when  prepared  fo  as  to  keep  out  Facts,  however,   have  been  accumulated  in  fufficient 

moifture,  at  leaft  for  a  certain  time.    It  is  pofiible,  then,  numbers  to  put  the  exiflence  of  the  procefs  beyond  the 

that  water,  when  in  the  flate  of  vapour,  or  when  dif-  reach  of  doubt.     The  healing,  indeed,  of  every  fractur- 

folved  in  air,  may  be  abforbed,  although  water,  while  in  ed  bone,  and  every  wound  of  the  body,  is  a  proof  of 

the  flate  of  water,  may  be  incapable  of  pervading  the  its  exiflence,  and  an  inflance  of  its  action, 

cuticle.     The  experiments,  then,  which  have  hitherto  Every  organ  employed  in  aflimilation  has  a  peculiar 

at  leaft  been  made  upon  the  abforption  of  the  fkin,  are  office  ;  and  it  always  performs  this  office  whenever  it 

altogether  inefficient  to  prove  that  air  and  vapour  can-  has  materials  to  act  upon,  even  when  the  performance 

not  pervade  the  cuticle  ;  provided  at  leaft  there  be  any  of  it  is  contrary  to  the  intereft  of  the  animal.     Thus 

facts  to  render  the  contrary  fuppofition  probable.  the  ftomach  always  converts  food  into  chyme,   even 

Now  that  there  are  fuch  facts  cannot  be  denied.  We  when  the  food  is  of  fuch  a  nature  that  the  procefs  of 
fhall  not  indeed  produce  the  experiment  of  Van  Mons  digeftion  will  be  retarded  rather  than  promoted  by  the 
as  a  fact  of  that  kind,  becaufe  it  is  liable  to  objections,  change.  If  warm  milk,  for  inflance,  or  warm  blood, 
and  at  befl  is  very  undecifive.  Having  a  patient  under  be  thrown  into  the  ftomach,  they  are  always  decompo- 
his  care  who,  from  a  wound  in  the  throat,  was  inca-  fed  by  that  organ,  and  converted  into  chyme  ;  yet  thefe 
pable  for  feveral  days  of  taking  any  nourifhment,  he  fubflances  are  much  more  nearly  affimilated  to  the  ani- 
kept  him  alive  during  that  time,  by  applying  to  the  mal  before  the  action  of  the  ftomach  than  after  it.  The 
fkin  in  different  parts  of  the  body,  feveral  times  a  day,  fame  thing  happens  when  we  eat  animal  food. 
a  fponge  dipt  in  wine  or  fttong  foup.*  A  fact  men-  On  the  other  hand,  a  fubftance  introduced  into  an  or- 
tioned  by  Dr  Watfon  is  much  more  important,  and  gan  employed  in  aflimilation,  if  it  has  undergone  pre- 
much  more  decifive.  A  lad  at  Newmarket,  who  had  cifely  the  change  which  that  organ  is  fitted  to  produce, 
been  almoft  flarved  in  order  to  bring  him  down  to  fuch  is  not  acted  upon  by  that  organ,  but  patted  on  unaltered 
a  weight  as  would  qualify  him  for  running  a  horfe  race,  to  the  next  affimilating  organ.  Thus  it  is  the  office  of 
was  weighed  in  the  morning  of  the  race  day;  he  was  the  inteflines  to  convert  chyme  into  chyle.  According- 
weighed  again  juft  before  the  race  began,  and  was  found  ly,  whenever  chyme  is  introduced  into  the  inteflines, 
to  have  gained  30  ounces  of  weight  fince  the  morning ;  they  perform  their  office,  and  produce  the  ufual  change ; 
yet  in  the  interval  he  had  only  taken  a  fingle  glafs  of  but  if  chyle  itfelf  be  introduced  into  the  inteflines,  it  is 
wine.  Here  abforption  muft  have  taken  place,  either  abforbed  by  the  lacteals  without  alteration.  The  expe- 
by  the  fikin,  or  lungs,  or  both.  The  difficulties  in  ei-  riment,  indeed,  has  not  been  tried  with  true  chyle,  be- 
ther  cafe  are  the  fame  ;  and  whatever  renders  abforp-  caufe  it  is  fcarce  poffible  to  procure  it  in  fufficient 
tion  by  one  probable,  will  equally  flrengthen  the  pro-  quantity  ;  but  when  milk,  which  refembles  chyle  pretty 
bability  that  abforption  takes  place  by  the  other  (r).  accurately,  is  thrown  into  the  jejunum,  it  is  abforbed 

16.  We  have  now  feen  the  procefs  of  digeftion,  and  unchanged  by  the  lacteals.* 

Again, 

(r)  The  Abbe  Fontana  alfo  found,  that  after  walking  in  moift  air  for  an  hour  or  two,  he  returned  home  fome 
ounces  heavier  than  he  went  out,  notwithftanding  he  had  fuffered  ccnfiderable  evacuation  from  a  brifk  purge 
purpofely  taken  for  the  experiment.  This  increafe,  indeed,  might  be  partly  accounted  for  by  the  abforption.  o£ 
moifture  by  his  clothes. 
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Again,  the  office  of  the  blood  veffels,.  as  affimilating 
organs,  is  to  convert  chyle  into  blood.  Chyle,  accord- 
ingly, cannot  be  introduced  into  the  arteries  without 
undergoing  that  change  ;  but  blood  may  be  introduced 
from  another  animal  without  any  injury,  and  confe- 
quently  without  undergoing  any  change.  This  expe- 
riment was  firft  made  by  Lower,  and  it  has  fmce  been 
very  often  repeated. 

Alfo,  if  a  piece  of  frefh  mufcular  fiefh  be  applied  to 
the  mufcle  of  an  animal,  they  adhere  and  incorporate 
without  any  change,  as  has  been  fufficiently  eftablifhed 
by  the  experiments  of  Mr  J.  Hunter.  And  Buvina 
has  afcertained,  that  frefh  bone  may,  in  the  fame  man- 
ner, be  engrafted  on  the  bones  of  animals  of  the  fame 
or  of  different  ipecies.f 

In  fhort,  it  feems  to  hold,  at  leaft  as  far  as  experi- 
ments have  hitherto  been  made,  that  foreign  fubftances 
may  be  incorporated  with  thofe  of  the  body,  provided 
they  be  precisely  of  the  fame  kind  with  thofe  to  which 
they  are  added,  whether  fluid  or  folid.  Thus  chyle 
may  be  mixed  with  chyle,  blood  with  blood,  mufcle 
with  mufcle,  and  bone  with  bone.  The  experiment 
has  not  been  extended  to  the  other  animal  fubftances, 
the  nerves,  for  inftance  ;  but  it  is  extremely  probable 
that  it  would  hold  with  refpect  to  them  alfo. 

On  the  other  hand,  when  fubftances  are  introduced 
into  any  part  of  the  body  which  are  not  the  fame  with 
that  part,  nor  the  fame  with  the  fubftance  Upon  which 
that  part  acts ;  provided  they  cannot  be  thrown  out 
readily,  they  deftroy  the  part,  and  perhaps  even  the  ani- 
mal. Thus  foreign  fubftances  introduced  into  the  blood 
very  foon  prove  fatal ;  and  introduced  into  wounds  of 
the  flefh  or  bones,  they  prevent  thefe  parts  from  healing. 

Although  the  different  affimilating  organs  have  the 
power  of  changing  certain  fubftances  into  others,  and 
of  throwing  out  the  ufelefs  ingredients,  yet  this  power 
is  not  abfolute,  even  when  the  fubftances  on  which  they 
aft  are  proper  for  undergoing  the  change  which  the 
organs  produce.  Thus  the  ftomach  converts  food 
into  chyme,  the  inteftines  chyme  into  chyle,  and  the 
fubftances  which  have  not  been  converted  into  chyle 
are  thrown  out  of  the  body.  If  there  happen  to  be 
prefent  in  the  ftomach  and  inteftines  any  fubftance 
which,  though  incapable  of  undergoing  the  changes,  at 
leaft,  by  the  aftion  of  the  ftomach  and  inteftines,  yet 
has  a  ftrong  affinity,  either  for  the  whole  chyme  and 
chyle,  or  for  fome  particular  part  of  it,  and  no  affinity 
for  the  fubftances  which  are  thrown  out,  that  fubftance 
paffes  along  with  the  chyle,  and  in  many  cafes  con- 
tinues to  remain  chemically  combined  with  the  fubftance 
to  which  it  is  united  in  the  ftomach,  even  after  that 
fubftance  has  been  completely  affimilated,  and  made  a 
part  of  the  body  of  the  animal.  Thus  there  is  a  ftrong 
affinity  between  the  colouring  matter  of  madder  and 
phofphat  of  lime.  Accordingly,  when  madder  is  taken 
into  the  ftomach,  it  combines  with  the  phofphat  of 
lime  of  the  food,  paffes  with  it  through  the  lacteals  and 
blood  veffels,  and  is  depofited  with  it  in  the  bones,  as 
was  proved  by  the  experiments  of  Duhamel.  In  the 
fame  manner  mufk,  indigo,  &c.  when  taken  into  the 
ftomach,  make  their  way  into  many  of  the  fecretions. 

Thefe  facts  (hew  us,  that  alfimilation  is  a  chemical 
procefs  from  beginning  to  end;  that  all  the  changes  are 
produced  according  to  the  laws  of  chemiftry  ;  and  that 
we  can  even  derange  the  regularity  of  the  procefs  by 
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introducing  fubftances  whofe  mutual  affinities  are  too  ^mscm 
ftrong  for  the  organs  to  overcome.  of  Animai 

It  cannot  be  denied,  then,  that  the  affimilation  of  s-r^> 
food  confifts  merely  in  a  certain  number  of  chemical  Aflimiia. 
decompofuions  which   that  food   undergoes,  and  thetionach* 
confequent  formation  of  certain  new  compounds.     But  mical  pro 
are  the  agents  employed  in  affimilation  merely  chemical  cefs; 
agents?      We  cannot  produce    any  thing   like  thefe  But3?7 
changes  on  the  food  out  of  the  body,  and  therefore  we  agent  m 
muft  allow  that  they  are  she  confequence  of  the  action  chcmicali 
of  the  animal  organs.     But  this  action,  it  may  be  faid, 
is  merely  the  fecretion  of  particular  juices,  which  have 
the  property  of  inducing  the  wilned  for  change  upon 
the  food  ;  and  this  very  change  would  be  produced  out 
of  the  body,  provided  we  could  procure  thefe  fubftances, 
and  apply  them  in  proper  quantity  to  the  food.     If 
this  fuppofition  be  true,  the  fpecific  action  of  the  veffels 
confifts  in  the  fecretion  of  certain  fubftances ;   confe- 
quently  the  caufe  of  this  fecretion  is  the  real  agent  in  af- 
fimilation.   Now,  can  the  caufe  of  this  fecretion  be  fhewn 
to  be  merely  a  chemical  agent  ?  Certainly  not.     For  in 
the  ftomach,  where  only  this  fecretion  can  be  fhewn  to 
exift,  it  is  not  always  the  lame,  but  varies  according  to 
circumftances.     Thus  eagles  at  firft  cannot  digeft  grain, 
but  they  may  be  brought  to  do  it  by  perfifting  in  mak- 
ing them  ufe  it  as  food.     On  the  contrary,   a  lamb 
cannot  at  firft  digeft  animal  food,  but  habit  will  alfo 
give  it  this  power.     In  this  cafe,  it  is  evident  that  the 
gaftric  juice  changes  according  to  circumftances.     Now 
this  is  fo  far  from  being  a  caie  of  a  chemical  law,  that 
it  is  abfolutely  incompatible  with  every  fuch  law.     The 
agent  in  affimilation,  then,  is  not  a  chemical  agent,  but» 
one  which  acts  upon  different  principles.     It  is  true,  in- 
deed, that  every  ftep  in  the  procefs  is  chemical ;  but  the 
agent  which  regulates  thefe  chemical  proceffes,  which 
prevents  them  from  acting,  except  in  particular  circum- 
ftances and  on  particular  fubftances,  and  modifies  this 
action  according  to  circumftances,  is  not  a  mere  chemical 
agent,  but  endowed  with  very  different  properties. 

The  prefence  and  power  of  this  agent  will  be  ftill 
more  evident,  if  we  confider  the  immunity  of  the  fto- 
mach of  the  living  animal  during  the  procefs  of  di- 
geftion.  The  ftomach  of  animals  is  as  fit  for  food  as 
any  other  fubftance.  The  gaftric  juice,  therefore,  muft 
have  the  fame  power  of  acting  on  it,  and  of  decompof- 
ing  it,  that  it  has  of  acting  on  other  fubftances ;  yet  it 
is  well  known  that  the  ftomach  is  not  affected  by  di- 
geftion  while  the  animal  retains  life ;  though,  as  Mr 
Hunter  afcertained,  the  very  gaftric  juice  which  the 
living  ftomach  fecretes  often  diffolves  the  ftomach  itfelf 
after  death.  Now  what  is  the  power  which  prevents 
the  gaftric  juice  from  acting  on  the  ftomach  during 
life  ?  Certainly  neither  a  chemical  nor  mechanical 
agent,  for  thefe  agents  muft  ftill  retain  the  fame  power 
after  death.  We  muft,  then,  of  neceffity  conclude, 
that  there  exifts  in  the  animal  an  agent  very  different 
from  chemical  and  mechanical  powers,  fince  itcontrouls 
thefe  powers  according  to  its  pleafnre.  Thefe  powers 
therefore  in  the  living  body  are  merely  the  fervants  of 
this  fuperior  agent,  which  directs  them  fo  as  to  accom- 
plifh  always  one  particular  end.  This  agent  feems  to 
regulate  the  chemical  powers,  chiefly  by  bringing  only 
certain  fubftances  together  which  are  to  be  decompofed, 
and  by  keeping  at  a  diftance  thofe  fubftances  which 
would  interfere  with,  or  diminifl),  or  fpoil  the  product,  or 
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Ijiflions  injure  the  organ.  And  we  fee  that  this  reparation  is  al- 
ways attended  to  even  when  the  fubftances  areapparently 
mixed  together.  For  the  very  fame  products  are  not 
obtained  which  would  be  obtained  by  mixing  the  fame 
fubftances  together  out  of  the  body  that  are  produced 
by  mixing  them  in  the  body ;  confequently  all  the  fub- 
ftances are  not  left  at  full  liberty  to  obey  the  laws  of 
their  mutual  affinities.  The  fuperior  agent,  however, 
is  not  able  to  exercife  an  unlimited  authority  over  the 
chemical  powers  ;  fometimes  they  are  too  ftrong  for  it : 
fome  fubftances  accordingly,  as  madder,  make  their 
way  into  the  fyftem  ;  while  others,  as  arfenic,  decom- 
pofe  and  deftroy  the  organs  of  the  body  themfelves. 

But  it  is  not  in  digeftion  alone  that  this  fuperior 
agent  makes  the  moft  wonderful  difplay  of  its  power; 
it  is  in  the  laft  part  of  affimilation  that  our  admiration 
is  moft  powerfully  excited.  How  comes  it  that  the 
precife  fubftances  wanted  are  always  carried  to  every 
organ  of  the  body  ?  How  comes  it  that  fibrina  is  al- 
ways regularly  depofited  in  the  mufcles,  and  phofphat 
of  lime  in  the  bones  ?  And  what  is  ftill  more  unac- 
countable, how  comes  it  that  prodigious  quantities  of 
fome  one  particular  fubftance  are  formed  and  carried  to 
a  particular  place  in  order  to  fupply  new  wants  which 
did  not  before  exift  ?  A  bone,  for  example,  becomes 
difeafed  and  unfit  for  the  ufe  of  the  animal ;  a  new  bone 
therefore  is  formed  in  its  place,  and  the  old  one  is  car- 
ried off  by  the  abforbents.  In  order  to  form  this  new 
bone,  large  quantities  of  phofphat  of  lime  are  depofited 
in  a  place  where  the  fame  quantity  was  not  before  ne- 
ceffary.  Now,  who  informs  this  agent  that  an  unufual 
quantity  of  phofphat  of  lime  is  neceffary,  and  that  it 
muft  be  carried  to  that  particular  place  ?  Or  granting, 
as  is  moft  probable,  that  the  phofphat  of  lime  of  the 
old  bone  is  partly  employed  for  this  purpofe,  who 
taught  this  agent  that  the  old  bone  muft  be  carried  off, 
new  modelled,  and  depofited,  and  affimilatedanew?  The 
fame  wonders  take  place  during  the  healing  of  every 
wound,  and  the  renewing  of  every  difeafed  part. 

Thefe  operations  are  incompatible  with  the  fuppo- 
fitlon  that  the  body  of  animals  is  a  mere  chemical 
and  mechanical  machine  ;  and  demonftrate  the  prefence 
of  fome  agent  befides,  which  acts  according  to  very 
different  laws. 

But  neither  in  this  cafe  is  the  power  of  this  agent 
over  the  chemical  agent?,  which  are  employed,  abfolute. 
We  may  prevent  a  fractured  bone  from  healing  by  giv- 
ing the  patient  large  quantities  of  acids.  And  unlefs 
the  materials  for  the  new  wanted  fubftances  be  fupplied 
by  the  food,  they  cannot,  in  many  cafes,  be  formed  at 
all.  Thus  the  canary  bird  cannot  complete  her  eggs 
unlefs  fhe  be  furnifhed  with  lime. 

It  is  evident  that  the  fupreme  agent  of  the  animal 
body,  whatever  that  agent  may  be,  ads  according  to 
fixed  laws ;  and  that  when  thefe  laws  are  oppofed  by 
thofe  which  are  more  powerful,  it  cannot  overcome 
them.  Thefe  laws  clearly  indicate  defign ;  and  the 
agent  has  ihe  power  of  modifying  them  fomewhat  ac- 
cording to  circumftances.  Thus  more  phofphat  of  lime 
is  fent  to  a  limb  which  requires  a  new  bone,  and  more 
lime  than  ufual  is  taken  into  the  fyftem  when  the  hen 
is  laying  eggs.  Defign  and  contingency  are  confidered 
by  us  as  infallible  marks  of  confcioufnefs  and  intelli- 
gence. That  they  are  infallible  marks  of  the  agency 
of  mind  is  certain ;  but  that  they  are  in  all  cafes  the 
proofs  of  immediate  confcioufnefs  and  intelligence,  as 
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the  Stahlians  fuppofed,  cannot  be  affirmed  without  run-  Functions 
ning  into  inconfiftencies.  For  we  ourftlves  are  not  of  Animals- 
confcious  of  thofe  operations  which  take  place  during  s"^"v^s"' 
ajjimilation . 

To  fay  that  a  being  can  act  with  defign  without  in- 
telligence, we  allow  to  be  a  flat  contradiction,  becaufe 
defign  always  implies  intelligence.  There  muft  there- 
fore be  intelligence  fomewhere.  But  may  not  this  in- 
telligence exift,  not  in  the  agent,  but  in  the  being  who 
formed  the  agent  ?  And  may  not  the  whole  of  the  de- 
fign belong  in  reality  to  that  being?  ,68 

May  not  this  agent,  then,  be  material,  and  may  not  Normal*-, 
the  whole  of  affimilation  be  performed  by  mere  mat-  rial, 
ter,  acling  according  to  laws  given  it  by  its  maker? 
We  anfwer,  that  what  is  called  matter,  or  the  fubftances 
enumerated  in  the  firft  part  of  Chemistry-  {Suppl.)  act 
always  according  to  certain  attractions  and  repulfions, 
which  are  knov/n  by  the  name  of  mechanical  and  che- 
mical laws. 

The  phenomena  of  affimilation  are  fo  far  from  being 
cafes  of  thefe  laws,  that  they  are  absolutely  inconfiftent 
with  them,  and  contrary  to  them;  confequently  the 
agent  which  prefides  over  ajfimilation  is  not  matter. 
Concerning  the  nature  of  this  fubftance  it  is  net  the 
bufinefs  of  this  article  to  inquire  ;  but  as  it  poffeffes 
properties  different  from  matter,  and  acts  according  to 
very  different  laws,  it  would  be  an  abufe  of  terms  to  call 
it  matter.  . 

We  would  give  it  the  name  of  mind,  were  it  not  that  Animal 
metaphyficians  have  chofen  to  coniider  intelligence  as  principte.. 
the  effence  of  mind ;   whereas  this  fubftance  may  be 
conceived  to  acl,  and  really  does  act,  without  intelli- 
gence.    There  is  no  reafon,  however,  to  fuppofe,  with 
fome,  that  there  are  two  fubftances  in  animals  :  one  pof- 
feffed  of  confcioufnefs  as  its  effence,  and  therefore  called 
mind  or  foul  in  man  ;  another,  deftitute  of  confcioufnefs, 
called  the  living  principle,  &c.  employed  in  performing 
the  different  functions  of  affimilation,  abforption,  &c. 
It  is  much  more  reafonable  to  fuppofe,  that  in  every  ani-- 
mal  and  vegetable  there  is  a  peculiar  fubftance,  dif- 
ferent from  matter,  to  which  their  peculiar  properties 
are   owing;   that  this   fubftance   is   different   in   every 
fpecies  of  animal  and  vegetable;  that  it  is  capable  of  a  cl- 
ing according  to  certain  fixed  laws  which  have  been 
impofed  upon  it  by  its  Creator,  and  that  thefe  laws  are 
of  fuch  a  nature  that  it  acts  in  fubfervience  to  a  parti- 
cular end  ;    that  this   fubftance  in  plants  is  probably 
deftitute  of  intelligence  ;  that  in  man  and  other  animals 
it  poffeffes  intelligence  to  a  certain  extent,  but  that  this 
intelligence  is  not  effential  to  its  exiftence  nor  to  its  ac-. 
tivity  ;  that  it  may  be  deprived  of  intelligence  altoge- 
ther, and  afterwards  recover  it  without  altering  its  na- 
ture.    Phyfiologifts  have  given  it  the  name  of  living 
principle,  becaufe  its  prefence  conftitutes  life.     Perhaps, 
it  would  be  proper  to  diftinguifh  that  of  animals  by  the 
name  of  animal  principle.     Upon  what  the  intelligence 
of  the  animal  principle  depends,  it  is  impoffible  to  fay  ; 
but  it  is  evidently  connected  with  the  ftate  of  the  brain.. 
During  a  trance,  or  an  apoplectic  fit,  it  has  often  been, 
loft  for  a  time,  and  afterwards  recovered.  ^o 

17.  Befides  affimilation,  the  blood  is  alfo  employed  Secretion,, 
in  forming  all  the  different  fecretions  which  are  necef- 
fary  for  the  purpofes  of  the  animal  economy.  Thefe 
have  been  enumerated  in  the  laft  chapter.  The  pro- 
cefs  is  fimilar  to  that  of  affimilation,  and  undoubtedly 
the  agents  in  both  cafes  are  the  fame ;  but  we  are, 

equally.- 
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Decompo-  equally  ignorant  of  the  preclfe  manner  in  which  fecre-  every  place,  affecting  the  bodies  ofliving  animals  after  Decompo. 

fition  of    t;on  js  petformed  as  we  are  of  aflimilation.  the  manner  of  a  ferment,  capable  of  altering  the  fluids :     Ctwnof 

s"bftan    s        l^'  ^ttr  l^e^e  func^'ons  nave  g°ne  on  f°r  a  certain  this  fmell  is  corrected,  and  as  it  were  confined  by  am-     Animal 

v^-^^  time,  which  is  longer  or  fhorter  according  to  the  nature  monia.     When  the  latter  is  volatilized,  the  putrefac-  ^^"J- 

3  71        of  the  animal,  the  body  gradually  decays,  at  lad  all  its  tve  procefs  becomes  active  a  fecond  time,  and  the  fub- 

•Ammalsat  functions  ceafe  completely,  and  the  animal  dies.     The  dance  fuddenly  fwells  up,  becomes  filled  with  bubbles 

en<ft  h  lC'  caufe  c^  t^1IS  mu^  aPPear  very  extraordinary,  when  we  of  air,  and  foon  after  fubfides  again.     Irs  colour  chan- 

c  mfider  the  power  which  the  animal  has  of  renewing  ges,  the  fibrous  texture  of  the  fl;fh  being  then  fcircely 

decayed  parts;    for  it  cannot  be  doubted  that  death  didinguifliable ;  and  the  whole  is  changed  into  a  foft, 

proceeds,  in  mod  cafes  at  leaft,  from  the  body  becoming  brown,  or  greenifli  matter,  of  the  confidence  of  a  poul- 

incapable  of  performing  its  function.     But  if  we  con-  tice,  whofe  fmell  is  faint,  naufeous,  and  very  active  on 

fider  that  this  power  is  limited,  and  that  it  muft  ceafe  the  bodies  of  animals.     The  odorant  principle  gradually 

altogether,  wheii  thofe  parts  of  the  fyflem  begin  to  de-  lofes  its  force;  the  fluid  portion  of  the  flefli  affuraes  a 

cay  which  are  employed  in  preparing  materials  for  fu-  kind  of  confidence,  its  colour  becomes  deeper,  and  it  is 

ture  aflimilation,  our  furprife  will,  in  fome  meafure,  finally  reduced  into  a  friable  matter,  rather  deliquef- 

ceafe.     It  is  in  thefe  parts,  in  the  organs  of  digeflion  cent,  which  being  rubbed  between  the  fingers,  breaks 

and  aflimilation  accordingly,    that  this  decay  ufually  into  a  coarfe  powder  like  earth.     This  is  the  laft  ftate 

proves  fatal.     The  decay  in  other  parts  deftroys  life  obferved  in  the  putrefaction  of  animal  fubftances ;  they 

only  when  the  wafte  is  fo  rapid  that  it  does  not  admit  do  not  arrive  at  this  term  but  at  the  end  of  a  confider- 

of  repair.  #  able  time.f  ^  f  F 

What  the  reafon  is  that   the  decay  of  the  organs         In  carcafes  buried   in  the  earth,  putrefaction  takes       373 

caufes  death,  or,  which  is  the  fame  thing,  caufes  the  place  much  more  flowly  ;  but  it  is  fcarcely  poflible  to  Buried  in 

living   principle  either  to  ceafe  to  act,  or  to  leave  the  obferve  its  progrefs  with  accuracy.     The  abdomen  is  the  earth. 

body  altogether,  it  is  perfectly  impoflible  to  fay,  be-  gradually  dilated  with  elaftic  fluids  which  make  their 

caufe  we  know  too  little  of  th«  nature  of  the  living  appearance  in  it,  and  at  laft  it  burfts  and  difcharoes  a 

principle,  and  of  the  manner  in  which  it  is  connected  horribly  fetid  and   noxious  gas;   at  the  fame  time  a 

with  the  body.     The  laft  is  evidently  above  the  human  dark  coloured  liquid  flows  out.     If  the  earth  be  very 

underdanding,  but  many  of  the  properties  of  the  living  dry,  and  the  heat  conliderable,  the  moifture  is  often 

principle  have  been  difcovered :  and  were  the  fact*  al-  abforbed  fo  rapidly,  that  the  carcafe,  inftead  of  putre- 

leady  known  properly  arranged,  and  fuch  general  con-  fying,  dries,  and  is  transformed  into  what  is  called  a 

clufions  drawn  from  them  as  their  connection  with  each  mummy.  .. 

other  fully  warrant,  a  degree  of  light  would  be  thrown         Such  are  the  phenomena  when  dead  bodies  are  left  Whenac 

upon  the  animal  economy  which  thofe,  who  have  not  to  purrefy  feparately.      But  when   great  numbers  of  cumulate 

attended  to  the  fubject,  are  not  aware  of.  carcafes  are  crowded  together  in  one  place,  and  are  fo  together' 

No  fooner  is  the  animal  dead,  than  the  chemical  and  abundant  as  to  exclude  the  action  of  external  air,  and 
mechanical  agents,  which  were  formerly  fervants,  ufurp  other  foreign  agents,  their  decompofition  is  entirely  the 
the  fupreme  power,  and  foon  decompofe  and  deftroy  confequence  oi  the  reciprocal  action  of  their  ingre- 
that  very  body  which  had  been  in  a  great  meafure  dients  themielves  upon  each  other,  and  the  refult  is  very 
reared  by  their  means.  But  the  changes  which  take  different.  The  body  is  not  entirely  diffipated  or  con- 
place  upon  animal  bodies  after  death,  are  too  important,  verted  into  mould,  but  all  the  foft  parts  are  found  di- 
and  too  intimately  connected  with  the  fubject  of  this  minifhed  remarkably  in  fize,  and  converted  into  a  pecu- 
article  to  be  palled  over  flightly.  They  (hall  therefore  liar  faponaceous  matter.  This  Angular  change  was  firft 
form  the  fubject  of  the  next  chapter.  accurately  obferved  in  the  year  1786.  -.. 

The  burial  ground  of  the  Innocents  in  Paris  having  Convert 
Chap.  IV.     Of   the   Decomposition    of   Animal  become  noxious  to  thofe  who  lived  in  its  neighbour- »nt<>  a  £ 
Substances.  hood,  on  account  of  the  difagreeable  and  hurtful  odour  naceous 
37Z  which  it  exhaled,  it  was  found  neceflary  to  remove  the  matter' 
Decompo-        All  the  foft  and  the  liquid  parts  of  animals,  when  carcafes  to  another  place.     It  had  been  ufual  to  dig 
foion  of      expofed  to  a  moderate  temperature  of  fixty  five  degrees  very  large  pits  in  that  burial  ground,  and  to  fill  them 
animal  fub- or  morej  pafs  witn  more  or  lefs  rapidity  through  the  with  the  carcafes  of  the  poorer  fort  of  people,  each  in 
uofedtcTthe f°N°w'ng  changes.     Their  colour  becomes  paler,  and  its  proper  bier;  and  when  they  were  quire  full,  to  cover 
their  confidence  diminiflves;  if  it  be  a  folid  part,  fuch  as  them  with  about  a  foot  depth  of  earth,  and  to  dig  ano- 
flefh,  it  foftens,"  and  a  ferous  matter  fweats  out,  whofe  ther  fimilar  pit,  and  fill  it  in  the  fame  manner.    Each  pit 
colour  quickly  changes ;  the  texture  of  the  part  becomes  held  between  1000  and  1500  dead  bodies.     It  was  in  re- 
relaxed,  andits  organization  deftroy  ed;  it  acquires  afaint  moving  the  bodies  from  thefe  pits  that  this  faponaceous 
difagreeable  fmell ;  the  fubftance  gradually  finks  down,  fubftance  was  found.     The  grave-diggers  had  afcer- 
and  is  diminiflied  in  bulk  ;  its  fmell  becomes  dronger  and  tained,    by  long   experience,    that  about  thirty  years 
ammoniacal.     If  the  fubject  be  contained  in  a  elbfe  vef-  were  required  before  all  the  bodies  had  undergone  this 
fel,  the  progrefs  of  putrefaction,  at  this  ftage,  feems  to  change  in  its  full  extent.*     Every  part  of  the  body  *  Four  , 
flacken;  no  other  fmell  but  that  of  a  pungent  alkali  is  acquired  the   properties   of  this  fubftance.     The   in-  Ann.  . 
perceived  ;  the  matter  effervefces  with  acids,  and  con-  teftines  and  vifcera  of  the  thorax  had  completely  dif-  Chm'  I 
verts  fyrup  of  violets  to  a  green.     But  if  the  communi-  appeared  ;  but  what  is  Angular  enough,  the  brain  had  lS4' 
cation  with  the  air  be  admitted,  the  urinous  exhalation  loft  but  little  of  its  fize  or  appearance,  though  it  was 
is  diffipated,  and  a  peculiar  putrid  fmell  is  fpread  around  alfo  converted  into  the  fame  fubftance.  3 
with  a  kind  of  impetuofity  ;  a  fmell  of  the  mod  infup-         This  faponaceous  matter  was  of  a  white  colour,  foft  Its  pr  im- 
portable kind,  which  lads  a  long  time,  and  pervades  and  unctuous  to  the  touch,  and  melted,  when  heated,  ti«» 
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like  tallow.  It  exhibited  all  the  properties  of  a  foap, 
containing,  however,  an  excefs  of  fatty  matter.  Four- 
croy,  who  analyfed  it,  found  that  it  was  compofed  of  a 
fatty  matter  combined  with  ammonia,  and  that  it  con- 
tained alfo  fome  phofphat  of  lime  and  ammonia.  Di- 
luted acids  decompofed  it,  and  feparated  the  fatty  mat- 
ter;  alkalies  and  lime,  on  the  other  hand,  drove  off  the 
ammonia.  When  expofed  to  the  air,  it  gradually  loft 
its  white  colour  ;  the  ammonia,  in  a  great  meafure,  eva- 
porated, and  what  remained  had  fomething  of  the  ap- 
pearance of  wax.  It  abforbed  water  with  great  avi- 
dity, and  did  not  part  with  it  readily.  Its  white  colour 
was  owing  to  the  prefence  of  that  liquid.  The  oily 
matter,  when  feparated  by  means  of  a  diluted  acid,  was 
concrete,  and  of  a  white  colour,  owing  to  the  mixture 
of  a  quantity  of  water.  When  dried,  it  acquires  a 
greyifh  brown  colour,  a  lamellar  and  cryftalline  texture, 
like  that  of  fpermaceti ;  but  if  it  has  been  rapidly  dried 
it  affumes  the  appearance  of  wax.  It  melts,  when  heat- 
ed, to  1260  ;  when  properly  purified,  by  patting  it 
through  a  linen  cloth  while  fluid,  it  has  fcarcely  any 
fmell.  Alcohol  does  not  act  upon  it  while  cold,  but 
at  the  temperature  of  1200  it  diilblves  it :  when  the  fo- 
lution  cools,  the  fatty  matter  precipitates,  and  forms  a 
gritty  mafs.  With  alkalies  it  forms  a  foap  ;  and  when 
let  on  fire  it  burns  precifely  like  oil  or  fat,  only  that  it 
exhales  a  more  unpleafant  odour. f 

Mr  Smith  Gibbes  found  the  fame  fubftance  in  the 
pit  into  which  animal  matters  are  thrown  at  Oxford  af- 


ter diffectioti.  A  fmall  ftream  of  water  conflantly 
paftes  through  this  pit ;  a  circumftance  which  induced 
him  to  try  whether  animal  mufcle  expofed  to  the  action 
of  a  running  ftream  underwent  the  fame  change.  The 
experiment  fucceeded  completely:  he  attempted,  in 
confequence,  to  render  this  fubftance,  to  which  be  gave 
the  name  or  fpermaceti,  ufeful  in  thofe  manufactures 
which  required  tallow  ;  but  the  fetid  odour  which  it 
conftantly  exhales  was  an  infurmountable  objection. 
Attempts  were  indeed  made  to  get  over  it ;  but  as  we 
do  not  hear  that  Mr  Smith  Gibbes's  fpermaceti  has 
been  introduced  into  any  manufacture,  we  have  reafon 
to  conclude  that  none  of  thefe  attempts  fucceeded. f 

Such  are  the  phenomena  of  putrefaction,  as  far  as 
they  are  at  prefent  known  to  chemifts.  Any  attempt 
to  explain  the  manner  in  which  thefe  changes  take 
place,  would  be  exceedingly  imperfect  indeed  ;  not  only 
becauie  we  are  ignorant  of  the  ftrength  of  the  affinities 
of  the  different  elementary  parts  of  animal  bodies  for 
each  other,  but  becaufe  we  do  not  even  know  the  man- 
ner in  which  thefe  elements  are  combined,  and  confe- 
quently  we  cannot  know  by  what  particular  forces  thefe 
compounds  are  deftroyed.  We  know  only  that  a  cer- 
tain degree  of  heat,  and  the  prefence  of  moifture,  are  in 
all  cafes  neceffary  for  the  putrefactive  procefs  ;  for  ani- 
mal bodies  may  be  kept  almoft  any  length  of  time, 
without  decompofition,  at  the  freezing  temperature; 
and  when  dried  quickly,  and  kept  in  that  ftate,  they 
undergo  no  farther  change. 
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Mankind  have  in  all  periods  of  fociety  manifefted  a 
fondnefs  for  beautiful  and  gaudy  colours.  Nak- 
ed lavages  at  firft  applied  them  to  their  fkin.  This  was 
the  cafe  with  the  Britons,  and  with  the  Gauls,  too,  in 
the  time  of  Caefar ;  it  is  even  ftill  the  practice  in  the 
South  Sea  iflands,  and  many  parts  of  America.  When 
mankind  had  advanced  fo  far  towards  civilization  as  to 
wear  garments,  they  naturally  transferred  to  them  the 
colours  which  they  admired.  Hence  the  origin  of  dye- 
ing ;  which  is  of  fuch  antiquity,  that  it  precedes  the 
earlieft  records  left  us  by  profane  authors.  We  fee  from 
the  book  of  Genefis  the  great  progrefs  which  it  had 
made  in  the  time  of  the  patriarchs. 

Dyeing  feems  to  have  originated  in  India,  and  to 
have  fpread  gradually  from  that  country  to  the  weft. 
The  Indians  were  the  inventors  of  the  method  of  dye- 
ing cotton  and  linen,  which  was  not  underftood  in  Eu- 
rope before  the  conquefts  of  Alexander  the  Great.  The 
Phenicians  excelled  in  the  art  at  a  very  early  period. 
It  was  from  them  that  the  Jews  purchased  all  the  dyed 
fluffs  defcribed  in  Exodus.  The  Phenician  dyers  feem 
to  have  confined  their  art  to  wool:  filk  was  unknown 
to  them,  and  linen  was  ufually  worn  white.  From 
them  the  art  of  dyeing  patted  to  the  Greeks  and  Ro- 
mans. 

During  the  fifth  century,  the  Weftern  Empire  was 
overturned  by  the  northern  nations,  and  with  it  the  arts 
and  fciences,  which  had  flourifhed  under  the  protection 
of  the  Romans,  difappeared.  A  few  of  the  arts,  in- 
deed, were  preferved  in  Italy,  but  they  were  obfcured 
and  degraded.  By  degrees,  however,  a  fpirit  of  in- 
duftry  began  to  revive  in  that  country.     Florence,  Ge- 
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noa,  and  Venice,  becoming  rich  commercial  cities,  car- 
ried on  a  confiderable  intercourfe  with  the  Grecian  em- 
pire, where  many  of  the  arts  had  been  preferved.  This 
intercourfe  was  much  increafed  by  the  crufades.  The 
Italian  cities  became  rich  and  powerful :  the  arts  which 
diftinguifh  civilized  nations  were  cultivated  with  emula- 
tion, and  dyeing,  among  others,  was  rapidly  improved.        ,g0 

In  the  year  1429,  the  firft  treatife  on  dyeing  made  Its  progrefs 
its  appearance  at  Venice,  under  the  name  of  Moriegola  in  modem 
del* arte  de  tentori.     Giovanne  Ventura  Rofetta  collect-  Europe. 
ed,  with  great  induftry,  all  the  procefles  employed  by 
the  dyers  of  his  time,  and  publifhed  them  in  IS48,  un- 
der the  title  of   Pliaho*     For    many   years   dyeing  *  Bertholkt 
was  almoft  exclufively  confined  to  Italy  ;  but  it  gradual-  on  Dyeing, 
ly  made  its  way  to  France,  the  Low  Countries,  and  to  i-  *«• 
Britain.     The  minifter  Colbert,  who  employed  his  ta- 
lents in  extending  the  commerce  and  manufactures  of 
France,  paid  particular  attention  to  the  art  of  dyeing. 
In  the  year   1672,  he  publifhed  a  table  of  inftructions, 
by  which  thofe  who  practifed  the  art  were  laid  under 
feveral  very  improper  reftrictions.     But  the  bad  effects 
of  thefe  were  in  a  good  meafure  obviated  by  the  judici- 
ous appointment  of  men  of  fcience  to  fuperintend  the 
art.     This  plan,  begun  by  Colbert,  was  continued  by 
the  French  government.    Accordingly,  Dufay,  Hellot. 
Macquer,  and  Berthollet,  fuccefiively  filled  the  office. 
It  is  to  this  eftabliftiment,  and  to  exertions  of  the  cele-     - 
brated  chemifts  who  have  filled  it,  that  France  is  indebted 
for  the  improvements  fhe  has  made  in  the  art  of  dyeing 
during   the  courfe  of  the  18th  century.     Under  the 
direction  of  Dufay,  a  new  table  of  regulations  was 
publifhed  iu  1737,  which  fuperfeded  that  of  Colbert. 

M  m  Hellot, 
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Hellot,  his  fucceilbr,  publifhe-d,  in  1740,  an  excellent 
fyftem  of  dyeing  wool;  and  Macquer  in  1763  publifh- 
ed  his  treatife  on  dyeing  filk. 

In  Britain,  though  dyeing  has  been  carried  on  for 
many  years  with  great  fuccefs,  very  little  progrefs  was 
made  in  inveftigating  the  theory  of  the  art.  The  Royal 
Society,  indeed,  foon  after  its  inftitution,  recommend- 
ed it  to  fome  of  its  members  ;  but  as  no  treatife  made 
its  appearance  in  confequence  of  this,  it  feems  very 
foon  to  have  loft  their  attention.  Lewis,  many  years 
after,  publifhed  fome  very  important  remarks  on  dye- 
ing ;  but  they  were  confined  to  a  few  procefles.  The 
Britifh  dyers  fatisfied  themfelves  with  a  tranflatton  of 
Hellot.  Such  was  the  Mate  of  the  art  when  the  article 
Dyeing  in  the  Encyclopaedia  was  drawn  up.  It  con- 
fifts  chiefly  of  an  abstract  of  Hellot's  treatife.  But 
within  the  laft  30  years,  the  attention  of  men  of  fcience 
has  been  very  much  turned  to  this  complicated  art.  In 
Sweden  has  appeared  the  treatife  of  Scheffcr,  and  Berg- 
man's notes  on  it;  in  Germany,  the  experiments  of 
Beckmann,  Poerner,  and  Vogler,  and  the  differtation 
of  Francheville  ;  in  France,  the  treatifes  of  D'Ambour- 
nay,  D'Apligny,  Hauffmann,  Chaptal,  and,  above  all, 
of  Berthollet  ;  in  this  country,  the  ingenious  remarks  of 
JDelaval,  of  Henry,  and  the  valuable  treatile  of  Dr  Ban- 
croft; befides  many  other  important  eflays.  Thefe,  to- 
gether with  the  progrefs  of  the  fcience  of  chemiftry,  on 
which  the  theory  of  dyeing  depends,  have  thrown  fo 
much  new  light  upon  the  art,  that  we  find  ouifelves  un- 
der the  neceffity  of  tracing  the  whole  over  again.  We 
ihall  pafs  over,  however,  very  (lightly  thofe  parts  of  the 
art  which  have  been  fufficiently  explained  in  the  ar- 
ticle Dyeing,  Encycl. 

To  underftand  the  art  of  dyeing,  we  muft  be  ac- 
quainted with  the  fuhjiances  on  which  it  is  pracTifed, 
with  the  nature  of  colour,  and  with  the  method  of  per- 
manently changing  the  colour  of  bodies.  Thefe  three 
things  we  (hall  confider  in  the  three  following  chapters. 
In  the  firft,  we  (hall  give  an  account  of  the  fubftances 
of  whic-h  garments  are  ufually  made,  with  which  alone 
the  art  of  dyeing  is  concerned  ;  in  the  fecond,  we  (hall 
inquire  into  the  nature  of  colour  ;  and  in  the  third,  ex- 
plain the  theory  of  dyeing,  as  far  as  it  is  at  prefent  un- 
derftood.  In  fome  fubfequent  chapters,  we  fhall  give 
a  general  view  of  the  proceiles  by  which  the  different 
colours  are  given  to  fluffs. 

Chap.  I.     Of  the  Substances  used  for 
Clothing. 

The  fubftances commonly  employed  forclothing  may 
be  reduced  to  four  ;  namely  wool, /ilk,  cotton,  linen.  As 
there  is  no  name  in  the  E.nglifh  language  which  in- 
cludes all  thefe  fubftances,  we  fhall  take  the  liberty,  in 
the  remainder  of  this  article,  to  ufe  the  word  cloth  for 
that  purpofe.  They  are  all  made  into  cloth,  of  fome 
kind  or  other,  before  they  can  be  ufeful  as  articles  of 
clothing. 

1.  Wool,  as  is  well  known,  is  the  hair  which  co- 
vers the  bodies  of  fheep ;  it. differs  from  common  hair 
merely  in  finenefs  and  fo-ftnefs.  It  filaments  poffefs 
a  confiderable  degree  of  elafticity  ;  they  may  be  drawn 
out  beyond  their  ufual  length,  and  afterwards  recover 
their  form  when  the  external  force  is  removed.  The 
furface  of  wool  and  hair  is  by  no  means  fmooth :  No 
inequality,  indeed,,  can  be  perceived  by  a  microfcope  j 
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nor  is  any  refiftance  felt  when  a  hair  is  laid  hold  of  in  Subftanc< 
one  hand,  and  drawn  between  the  fingers  of  the  othsr,    ufedfor 
from  the  root  towards  the  point ;  but  if  it  be  drawn  clotlling 
from  the  point  towards  the  root,  a  refiftance  is  felt  which  ^"^ 
did  not  take  place  before,  a  tremulous  motion  is  per- 
ceived, and  a  noife  may  be  diftinguifhed  by  the  ear. 
If,  after  laying  hold  of  a  hair  between  the  thumb  and 
fore  finger,  we  rub  them  againft  each  other  in  the  lon- 
gitudinal direction  of  the  hair,  it  acquires  a  progrefiive 
motion  towards  the  root  ;  the  point  gradually  approaches 
the  fingers,  while  the  root  recedes  from  them ;  fo  that 
the  whole  hair  very  foon  paffes  through  between  the 
fingers. 

Thefe  obfervations,  firft  made  by  Mr  Monge,  demon- 
ftrate  that  the  furface  of  hair  and  wool  is  compofed,  ei- 
ther of  fmall  laminae,  placed  over  each  other  in  a  flant- 
ing  direction  from  the  root  towards  the  point,  like  the 
fcales  of  a  fifh — or  of  zones,  placed  one  above  another, 
as  takes  place  in  the  horns  of  animals.*  *  Amit 

On  this  ftructure  of  the  filaments  of  hair  and  wool  Chimin. 
depend  the  effec'ts  of  felting  and  fulling.  In  both  of  300. 
thefe  operations,  the  filaments  are  made,  by  an  external 
force,  to  rub  againft  each  other  ;  the  pofition  of  their 
afperities  prevents  them  from  moving,  except  in  one  di- 
rection :  they  are  mutually  entangled,  and  obliged  to  ap- 
proach nearer  each  other.  Hence  the  thicknefs  which 
cloth  acquires  in  the  fulling  mill.  The  filaments  have 
undergone  a  certain  degree  of  felting,  and  are  interwo- 
ven like  the  fibres  of  a  hat.  The  cloth  is  contracted 
both  in  length  and  breadth  :  it  may  be  cut  without  be- 
ing fubjecr  to  ravel ;  nor  is  there  any  neceffity  for  hem- 
ming the  different  pieces  employed  to  make  a  garment. 
See  Felting  and  Fulling,  in  this  Svppl. 

Wool  is  naturally  covered  with  a  kind  of  greafe, 
which  preferves  it  from  moths.  This  is  always  remo- 
ved before  the  wool  is  dyed  ;  becaufe  its  prefence  is 
very  prejudicial  to  the  fuccefs  of  that  operation.  The 
afperities  of  the  furface  of  woolly  fibres  would  imoede- 
the  converting  of  it  into  thread  by  fanning ;  but  they  are 
in  a  great  meafure  covered,  previous  to  that  operation, 
by  foaking  the  wool  with  oil.  The  oil  muft  alfo  be  re- 
moved before  the  wool  be  dyed.  This  procefs  is  called 
Scouring,  which  fee  in  this  Supp/. 

We  have  already,  in  the  fecond  part  of  this  ar- 
ticle, given  an  account  of  what  is  at  prefent  known 
concerning  the  compofition  of  wool  and  hair.  It  would 
be  foreign  to  the  fubjeft  of  this  chapter,  to  defcribe  the 
method  of /pinning  and  weaving  wool. 

Wool  is  of  different  colours  ;  but  that  which  is  white 
is  preferred  for  making  cloth  ;  becaufe  it  anfwers  better 
for  the  purpofes  of  dyeing  than  any  other  kind. 

2.  Silk  is  a  fubftance  fpun  in  fine  threads  by  the 
filk  worm.  Its  fibres  are  not  fcaly  like  thofe  of  wool  ; 
neither  have  they  the  fame  elafticity  :  but  filk,  in  its 
natural  ftate,  before  it  has  undergone  any  preparation, 
has  a  confiderable  degree  of  Itiffnefs  and  elafticity.  In 
this  ftate  it  is  known  by  the  name  of  raw  filk.  It  is 
covered  with  a  kind  of  gummy  varnifh,  which  may  be 
removed  by  fcouring  with  foap.  The  fcoui  ing  deprives 
it  of  its  ftiffnefs  an  J  elafticity.  Raw  filk  is  of  a  yellow 
colour,  owing  to  yellow  refinous  matter  with  which  it 
is  naturally  combined.  We  have  given  the  method  of 
feparating  this  matter,  and  alfo  the  gum,  in  the  article 
Bleaching,  Supplement. 

Silk,  before  it  is  dyed,  is  always  freed  from  its  gum, 
and  generally  alfo  from  its  refin.  It  may  be  dyed  with- 
out 


3? 
Sil 


I. 


Dyeing    SUBSTANCES. 


t    ncroft, 
i.    • 


4 
IV 

■ 


ncn. 


Ktxcr- 


out  the  application  of  heat ;  which  is  not  the  cafe  with 
wool. 

3.  Cotton  is  a  fine  downy  fubftance,  contained  in 
the  pods  of  different  fpecies  of  goffypium.  The  fpe- 
cies  from  which  the  greater  part  of  the  cotton  brought 
to  Britain  is  taken  is  the  herbaceum.  The  quan- 
tity imported  annually  into  Britain  is  very  great ;  in 
1786  it  amounted  to  20  millions  of  pounds.:}:  Cotton 
varies  greatly,  according  to  the  plant  on  which  it  grows, 
and  the  climate  where  it  is  cultivated.  The  chief  dif- 
ferences are  in  colour,  and  in  the  length,  finenefs,  and 
ftrength  of  the  filaments. 

No  afperities  can  be  difcovered  on  the  furface  of 
thefe  filaments ;  but  Lewenhoeck  obferred,  by  means 
of  a  micrefcope,  that  they  are  triangular,  and  have 
three  (harp  edges.  This  is  probably  the  reafon  of  a 
well  known  fact,  that  cotton  cloth,  when  applied  by 
way  of  dreffing,  always  irritates  a  fore. 

Some  cottons  are  naturally  white  ;  others  a  fine  light 
yellow,  as  thofe  of  which  nankeen  is  made ;  but  moft 
commonly  cotton  is  of  a  dirty  brownifh  yellow  colour, 
which  muft  be  removed  before  the  ftuff  can  be  dyed. 
This  is  done  by  the  procefs  of  bleaching.  The  fibres 
of  cotton,  even  after  being  bleached,  retain  almoft  al- 
ways fome  lime  and  oxyd  of  iron,  which  muft  be  re- 
moved before  we  attempt  to  dye  the  cotton ;  becaufe 
their  pretence  would  fpoil  the  colour.  This  is  done  by 
deeping  the  cotton  for  fome  time  in  water  acidulated 
with  fulphuric  acid. 

Cotton,  like  filk,  may  be  dyed  without  the  affiftance 
of  heat.  It  is  not  nearly  fo  eafy  to  dye  cotton  any 
particular  colour  as  it  is  to  dye  wool  or  filk.  If  wool 
and  cotton  be  put  into  the  fame  dyeing  veffel,  the  wool 
frequently  acquires  the  wifhed-for  colour  before  the 
cotton  has  loft  any  of  its  original  whitenefs. 

4.  Lint,  from  which  linen  is  made,  is  the  inner  bark 
of  the  linum  iiffitatiffimum,  or  Jlax ;  a  plant  too  well 
known  in  this  country  to  require  any  deieription. 

The  flax,  when  ripe,  is  pulled  and  fteeped  for  fome 
days  in  water,  in  order  to  feparate  the  green  coloured 
glutinous  matter  which  adheres  to  the  inner  bark.  This 
matter  undergoes  a  degree  of  putrefaction;  carbonic  acid 
gas  and  hydrogen  gas,  are  difengaged  :*  it  is  decom- 
pofed,  and  carried  off  by  the  water.  If  the  water,  in 
which  the  flax  is  fteeped,  be  completely  ftagnant,  the 
putrefaction  is  apt  to  go  too  far,  and  to  injure  the 
fibres  of  the  lint;  but  in  a  running  ftream,  it  does  not 
go  far  enough,  fo  that  the  green  matter  ftill  continues 
to  adhere  to  the  lint.  Flax,  therefore,  ihould  be  fteep- 
ed in  water  neither  completely  ftagnant,  nor  flowing 
too  freely,  like  a  running  ftream. 

The  flax  is  afterwards  fpread  upon  the  graft,  and  ex- 
pofed  for  fome  time  to  the  air  and  fun  :  this  improves 
the  colour  of  the  lint,  and  renders  the  woody  part  fo 
brittle,  that  it  is  eafily  feparated  by  the  action  of  the 
lint  mill.  The  fubfequent  operations,  of  drejfmg,  /pin- 
ning, weaving,  and  bleaching,  do  not  belong  to  tnis  ar- 
ticle. 

The  fibres  of  lint  have  very  little  elafticity.  They 
appear  to  be  quite  fmooth  ;  for  no  afperities  can  be  per- 
ceived by  the  microfcops,  nor  detected  by  the  feel ;  nor 
does  linen  irritate  fores,  as  is  the  cafe  with  cotton. 

Linen  may  be  dyed  without  the  affiftance  of  heat; 
but  it  is  more  difficult  to  give  it  permanent  colours 
than  even  cotton. 

Thus  we  have  given  a  fhort  defcription  of  wool,  filk, 
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cotton,  and  linen.  The  firft  two  are  animal  fubftances ;  Colours 
the  two  laft  vegetable.  The  animal  contain  much  azot 
and  hydrogen  ;  the  vegetable  much  carbon  :  The  ani- 
mal are  readily  deftroyed  by  acids  and  alkalies ;  the  ve- 
getable withftand  the  action  of  thefe  fubftances  better; 
even  nitric  acid  does  not  readily  deftroy  the  texture  of 
cotton.  The  animal  fubftances  are  more  eafily  dyed 
than  the  vegetable,  and  the  colours  which  they  receive 
are  more  permanent  than  thofe  given  to  cotton  and  li- 
nen  by  the  fame  proceffes. 

Such  are  the  properties  of  the  cloths  on  which  the 
art  of  dyeing  is  exercifed.  But  what  is  the  nature  of 
thefe  colours  which  it  is  the  object  of  that  art  to  com- 
municate ?  We  fhall  examine  this  fubject  in  the  follow- 
ing chapter. 

Chap.  II.     Of  Colours. 


All  vifible  objects,  as  has  been  long  ago  fufficiently 
eftablifhed,  are  feen  by  means  of  rays  of  light  patting 
off  from  them  in  all  directions,  and  partly  entering  the 
eye  of  the  fpectator. 

1.  For  the  theory  of  light  and  vifion  we  are  indebt 
ed  to  Sir  Ifaac  Newton.  He  firft  demonftrated,  that 
light  is  compofed  of  feven  rays,  differing  from  each 
other  in  refrangibility,  and  other  properties.  Each  of 
thefe  rays  is  diftinguifhed  by  its  particular  colour.  Hence 
their  names,  red,  orange,  yellow,  green,  blue,  indigo, 
violet.  By  mixing  together  thefe  different  rays,  in  va- 
rious proportions,  all  the  colours  known  may  be  ob- 
tained. Thus  red  and  yellow  conftitute  orange;  yel- 
low and  blue  conftitute  green ;  blue  and  red  conftitute 
purple,  violet,  aurora,  &c.  according  to  their  propor- 
tions. When  all  the  rays  are  mixed  together,  they  form 
a  white. 

2.  Bodies  differ  very  much  from  each  other  in  their 
power  of  reflecting  light.  Some  reflect  it  in  vaft  quan- 
tity, as  metals;  others  reflect  but  little,  as  charcoal. 
In  general,  the  fmoother  the  furface  of  a  body  is,  the 
greater  is  the  quantity  of  light  which  it  reflects.  Hence 
the  effect  of  polifhing  in  increafing  the  brightnefs  of 
bodies.  But  it  is  not  in  the  quantity  of  the  light  re- 
flected alone  that  bodies  differ  from  each  other ;  they 
differ  alfo  in  the  quality  of  the  light  which  they  reflect. 
Some  bodies  reflect  one  or  more  particular  fpecies  of 
ray  to  the  excluiion  of  the  reft.  This  is  the  reafon  that 
they  appear  to  us  of  different  colours.  Thofe  bodies 
which  reflect  only  red  rays  are  red  ;  thofe  that  reflect 
yellow  rays  are  yellow ;  thofe  that  reflect  all  the  rays 
equally  are  white  ;  thoi'e  that  reflect  too  little  to  affect 
the  eye  are  black.  It  is  to  the  different  combinations 
of  rays  reflected  from  the  furface  of  bodies  that  all  the 
different  (hades  of  colour  are  owing. 

Colour,  then,  in  opaque  bodies,  is  owing  to  their  dif- 
pofition  to  rejlecl  certain  rays  of  light,  and  to  abforb  the 
reft  ;  in  tranfparent  bodies,  to  their  difpofition  to  tranf- 
mit  certain  rays,  and  to  abforb  the  others.  But  this 
fubject  has  been  difcufkd,  at  fufficient  length,  in  the 
article  Optics,  Encycl.  ;  to  which,  therefore,  we  beg 
leave  to  refer  the  reader.  Here  we  mean  only  to  in- 
quire into  the  caufe  of  this  difpofition  of  the  particles  of 
bodies. 

3.  Sir  Ifaac  Newton,  to  whom  we  are  indebted  for 
the  exiftence  of  optics  as  a  fcience,  made  a  fet  of  expe- 
riments to  afcertain  the  changes  of  colour  which  thin 
plates  of  matter  affume  in  confequence  of  an  increafe  or 
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diminution  of  their  thicknefs.  Thefe  experiments  were 
of  a  very  delicate  nature  ;  but  Newton  conducted  them 
with  fo  much  addrefs,  and  varied  and  repeated  them 
with  fo  much  induftry,  that  he  was  enabled  to  render 
them  furprifingly  accurate. 

Upon  a  large  double  convex  lens  of  a  50  feet  focus, 
he  placed  the  plane  furface  of  a  planoconvex  lens,  and 
preffed  the  lenies  flowly  together.  A  circle,  of  a  par- 
ticular colour,  appeared  in  the  centre,  where  the  two 
glafles  touched  each  other.  This  circle  gradually  in- 
creafed  in  diameter  as  the  preffure  was  augmented  ;  and 
at  laft  a  new  circle,  of  another  colour,  occupied  the 
centre,  while  the  firft  colour  affirmed  the  form  of  a  cir- 
cular ring.  By  increafing  the  prefiure,  a  new  coloured 
circle  appeared  in  the  centre,  and  the  diameter  of  the 
other  two  increafed.  In  this  manner  he  proceeded,  till 
he  produced  no  lefs  than  25  different  coloured  circular 
rings.  Thefe  he  divided  into  feven  orders,  on  account 
of  the  repetition  of  the  fame  colour.  They  were  as 
follows,  reckoning  from  the  central  colour,  which  was 
always  black.* 

1.  Black,  blue,  white,  yellow,  red. 

2.  Violet,  blue,  green,  yellow,  red. 

3.  Purple,  blue,  green,  yellow,  red. 

4.  Green,  red. 

5.  Greenifh  blue,  red. 

6.  Greenifh  blue,  pale  red. 

7.  Greenifh  blue,  reddifh  white. 

Thefe  different  colours  were  occafioned  by  the  thin 
film  of  air  between  the  two  glaffes.  Now  this  film 
varies  in  thicknefs  from  the  centre  of  the  lens  to- 
wards the  circumference ;  that  part  of  it  which  caufes 
the  black  colour  is  thinneft,  and  the  other  coloured 
circles  are  occafioned  by  air  gradually  increafing  in 
thicknefs.  Newton  meafured  the  relative  thicknefs  of 
the  air  which  produced  each  of  thefe  coloured  circles  ; 


Part  in, 

From  thefe  experiments  Sir  Ifaac  Newton  concluded,  Colour! 
that  the  difpofition  of  the  particles  of  bodies  to  reflect 
or  tranfmit  particular  rays  depended  upon  their  fize 
and  their  denfity  :  and  he  even  attempted  to  afcertain 
the  fize,  or  at  leaft  the  thicknefs,  of  the  particles  of 
bodies  from  their  colours.  Thus  a  particle  of  matter, 
whofe  denfity  is  the  fame  with  that  of  glafs  which  re- 
flefls  a  green  of  the  third  order,  is  of  the  thicknefs  of 
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The  alfohte  thicknefs  of  thefe  films  cannot  be  afeer- 
tained,  unlefs  the  diftance  between  the  two  glaffes,  at 
that  part  where  the  black  fpot  appears,  were  known. 
Now  there  is  no  method  of  meafuring  this  diftance; 
but  it  certainly  is  not  greater  than  the  thoufandth  part 
of  an  inch. 

He  repeated  thefe  experiments  with  films  of  water, 
and  even  of  glafs,  inftead  of  air ;  and  he  found,  that  in 
thefe  cafes  the  thicknefs  of  the  films,  reflecting  any  par- 
ticular colour,  was  diminifhed,  and  that  this  diminution 
was  proportional  to  the  denfity  of  the  reflecting  film. 


*  Newton', 

In  the  year  1765,  Mr  Delaval  publiftied,  in  the  Phi-  0/*'">s*1 
lofophical  Tranfactions,  a  very  ingenious  paper  on  the 
fame  fubject.  In  this  paper,  he  endeavours  to  prove, 
by  experiment,  that  the  colours  of  metallic  bodies  de- 
pend upon  their  denfity.  He  takes  it  for  granted,  at 
the  fame  time,  that  the  fize  of  the  particles  of  bodies 
is  inverfely  as  the  denfity  of  bodies.  The  denfeft  bo- 
dies,  according  to  him,  are  red ;  the  next  in  denfity, 
orange  ;  the  next,  yellow  ;  and  fo  on,  in  the  order  of  the 
refrangibility  of  the  different  rays.  Some  time  after, 
the  fame  ingenious  gentleman,  in  his  Experimental  In- 
quiry into  the  Caufe  of  the  Permanent  Colours  of  Opaque* 
Bodies,  extended  his  views  to  animal  and  vegetable  fub- 
fiances,  and  endeavoured  to  prove  the  tiuth  of  New- 
ton's theory  by  a  very  great  number  of  experiments. 

Such  is  a  view  of  the  opinion  of  Newton  and  Dela- 
val refpecling  the  caufe  of  bodies  reflecting  or  tranf- 
mitting  particular  rays  of  light,  as  far  at  leaft,  as  that 
theory  relates  to  colour.  They  afcribed  this  czuk  folely 
to  the Jize  and  the  denfity  of  the  particles  of  bodies. 

By  particles,  it  is  evident  that  nothing  elfe  can  be 
meant  than  the  integrant  particles  of  bodies.  Newton, 
indeed,  does  not  exprefs  himfelf  precifely  in  this  lan- 
guage ;  but  it  is  plain  that  nothing  elfe  could  be  his 
meaning.     Mr  Delaval  undoubtedly  is  of  that  opinion. 

According  to  the  Newtonian  theory  of  colour,  then, 
it  depends  folely  upon  the  fize  of  the  integrant  par- 
ticles of  bodies  whofe  denfity  is  the  fame  ;  and  upon 
the  fze  and  the  denfity  jointly  of  all  bodies  (t).  39® 

It  is  evident  that  the  truth  of  the  Newtonian  theory  Examined 
muft  depend  upon  its  coincidence  with  what  actually 
takes  place  in  nature,  and  that  therefore  it  can  only  be 
determined  by  experiment.  Newton  himfelf  produced 
but  very  few  experiments  in  fupport  of  it ;  and  though 
this  deficiency  was  amply  fupplied  by  Mr  Delaval,  it  is 
needlefs  for  us  to  adduce  any  of  thefe  here ;  becaufe, 
from  the  prodigious  accumulation  of  chemical  fads 
fince  thefe  experiments  were  made,  the  very  bafis  upon 
which  they  flood  has  been  deftroyed,  and  confequently 
all  the  evidence  refulting  from  them  has  been  annihila- 
ted. They  proceeded  on  the  fuppofition,  that  acids 
render  the  particles  of  bodies  [mailer,  and  alkalies  larger 
than  they  were  before,  without  producing  any  other 
change  whatever  in  the  bodies  on  which  they  ad.  To 
attempt  a  refutation  of  this  opinion  at  prefent  would  be 
unneceffary,  as  it  is  well  known  not  to  be  true. 

Let  us  therefore  compare  the  Newtonian  theory  of 
colour  with  thofe  chemical  changes  which  we  know  for 
certain  to  alter  the  fize  of  the  particles  of  bodies,  in 
order  to  fee  whether  they  coincide  with  it.  If  the 
theory  be  true,  the  two  following  confequences  muft 
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(t)  Newton,  however,  pointed  out  an  exception  to  this  law,  concerning  which  Mr  Delaval  has  been  more  ex- 
plicit. Combuftible  bodies  do  not  follow  that  law,  but  fome  other.  Mr  Delaval  has  fuppofed,  that  this  de- 
viation is  owing  to  the  prefence  of  phlogifton. 
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hold  in  all  cafes :  i.  Every  alteration  in  the  fize  of  the  indigo,  which  is  naturally  green,  becomes  blue  by  the 
integrant  particles  of  bodies  muft  caufe  thefe  particles  addition  of  oxygen,  which  muft  increafe  its  fize.  This 
to  affurne  a  different  colour.  2.  Every  fuch  alteration  change  is  alfo  incompatible  with  the  theory.  But  it  is 
muft  correfpond  precifely  with  the  theory  ;  that  is  to 
fay,  the  new  colour  muft  be  the  very  colour,  and  no 
other,  which  the  theory  makes  to  remit  from  an  increafe 
or  diminution  of  fize. 

Now  neither  of  thefe  confequences  holds  in  fact. 
We  have  no  method  indeed  of  afcertaining  the  fizes  of 
the  integrant  particles  of  bodies,  nor  of  meafuring  the 
precife  degree  of  augmentation  or  diminution  which 
they  fuffer ;  but  we  can  in  many  cafes  afcertain,  whe- 
ther any  new  matter  has  been  added  to  a  particle,  or 


unneceffary  to  accumulate  inftances,  as  they  will  natu- 
rally occur  in  fufficient  number  to  every  one. 

It  follows  irrefiftibiy  from  thefe  facts,  that  the  New- 
tonian theory  is  not  fufficient  to  explain  the  caufe  of 
colour  ;  or  what  caufes  bodies  to  reflect  or  tranfmit  cer- 
tain rays,  and  to  abforb  the  reft. 

4.  We  have  endeavoured,  in  the  article  Chemistry,  Bodies  owe 
Suppl.  to  fnew,  that  bodies  have  a  particular  affinity  for  their  colour 
the  rays  of  light ;  and  that  the  phenomena  of  ii-^ht  de-  to  their  ap- 
pend entirely  upon  thefe  affinities.     Indeed  this°confe-  finity  for 
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by  Newton  himfelf.  We  fhall  net  repeat  here  the 
proofs  upon  which  the  exiftence  of  thefe  affinities  is 
founded  :  the  reader  may  eafily  fatisfy  himfelf  by  con- 
futing the  article  above  referred  to. 

Every  coloured  body,  then,  has  a  certain  affinity  for 
ne  of  the  rays  of  light.     Thofe  rays  for  which  it  has 


any  matter  abftracred  from  it ;  and  confequently  whe-  quence  follows  from  the  properties  of  light  eftabliihed 
ther  it  has  been  augmented  or  diminifhed  ;  which  is 
fufficient  for  our  prefent  purpofe. 

For  inftance,  whatever  be  the  fize  of  an  integrant 
particle  of  gold,  it  cannot  be  denied  that  an  integrant 
particle  of  oxyd  of  gold  is  greater  ;  becaufe  it  contains 

an  integrant  particle  of  gold  combined  with  at  leaft  one  fome 

integrant  particle  of  oxygen.     Now  the  colour  both  of  a  ftrong  affinity  are  abforbed  by  it  and  retained    and 

gold  and  of  its  oxyd  is  yellow,  which  ought  not  to  be  the  other  rays  for  which  it  has  no  affinity  are  either  re- 

the  cafe,  according  to  the  Newtonian  theory.     In  like  fleeted  to  tranfmitted,  according  to  the  nature  of  the 

manner,  the  amalgam  of  filver  is  white,  precifely  the  body  and  the  direction  of  the  incident  ray.     Thus  a 

colour  of  filver  and  of  mercury  ;  yet  an  integrant  par-  red  body  has  an  affinity  for  all  the  rays  except  the  red  ; 

tide  of  the  amalgam  muft  be  larger  than  an  integrant  it  abforbs  therefore  the  other  fix,  and  reflects  only  the 

particle  either  of  filver  or  of  mercury.     Many  other  in-  red  :  a  green  body  abforbs  all  but  the  green  rays,  or 

ftances  befides  thefe  will  occur  to  every  one,  of  changes  perhaps  the  red  and  yellow  :  a  black  body  has  a  ftrong 

in  the  fize  of  the  particles  taking  place  without  any  affinity  for  all  the  rays,  and  therefore  abforbs  them  all : 

change  of  colour.     All  thefe  are  incompatible  with  the  while  a  white  body,  having  no  ftrong  affinity  for  any 

Newtonian  theory.  of  the  rays,  reflects  or  tranfmits  them  all. 

It  may  be  faid,  perhaps,  in  anfwer  to  this  objection,  If  affinity,  as  we  have  endeavoured  to  fliew  in  the 

that  there  are  different  orders  of  colours  ;  that  the  fame  article  Chemistry,  Suppl.  be  an  attraction  of  the  fame 

colour  is  reflected  by  particles  of  different  fizes  ;  and  nature  with  gravitation,  and  increafing  as  the  diftance 

that  the  increafed  particles,  in  the  inftances  above  al-  diminifhes,  it  muft  depend  upon  the  nature  of  the  at- 

luded  to,  retain  their  former  colour,  becaufe  the  incre-  tracting  particles.     Now  the  only  differences  which  we 
ment  has  been  precifely  fuch  as  to  enable  them   to  re- 
flect the  fame  colour  in  the  next  higher  order. 

This  very  anfwer  is  a  complete  proof  that  the  New- 
tonian theory   is  not  fufficient  to  account  for  the  co- 
lours of  bodies  ;  for  if  particles  ot  different  fizes  reflect  things,  and  if  colour  depends  upon  the  affinity  between 
the  fame  colcur,  fize  certainly  is  not  the  only  caufe  of  the  particles  of  bodies  and  the  different  rays  of  light 
this  reflection.*     There  muft  be  fome  other  caufe  ve-  as  cannot  be  denied,  it  is  clear  that  the  caufe  of  the  co- 
ry  different  from  fize.     Nor  is  this  all  ;  the  raoft  com-  lour  of  bodies  may  be  ultimately  refolved  into  the  lize,. 


light. 


can  conceive  to  exift  between  the  particles  of  bodies,  are 
differences  infize,  in  denfity,  and  in  figure.  Changes  in 
thefe  three  things  will  account  for  all  the  varieties  of 
affinity.     Now  if  affinity   depends    upon   thefe   three 


,  'ancrift 
Perma- 

r  Clours,  mon  colour  which  remains  after  an  increafe  of  the  fize  denfity,  and  figure,  of  their  panicles.     Newton's  theo- 

of  the  integrant  particles  of  bodies  is  white  ;  yet  white  ry,  then,  was  defective,  becaufe  he  omitted  the  figure  of 

does  not  appear  in  any  of  the  orders  except  the  firft,  the  particles,  and  afcribed  the  whole  to  variations  m/fssa 

and  therefore  its  permanence  cannot  be  accounted  for  and  denfity. 

by  any   fuppofition    compatible  with   the  Newtonian        When  we  fay,  then,  that  colour  is  owing  to  affinity  t , 

theory.  we  do  not  contradict  the  opinion,  of- Newton,  as  fome - 

Even  when  alterations  in  the  colour  of  bodies  accom-  philofophers  have  fuppofed,    but    merely    extend   it : 

pany  the  increafe  or  diminution  of  the  fize  of  their  par-  Newton  was  not  mifiahen  in  faying,  that  colour  depends 

tides,  thefe  alterations  feldom  of  never  follow  an  or-  upon  the  fize  and  the  denfity  of  the  particles  of  bodies  ; 

der  which  correfponds  with  the  theory.     As  for  me-  his  miftake  lay  in  fuppofing  that  it  depends  upon  thefe 

tals,  it  is  felf-evident  that  their  colour  does  not  depend  alone.  r  WS 

upon  their  denfity.  Platinum  is  the  denfeft  body  known,         5.  Since  the  colour  of  bodies  depends  upon  their  af-  Why  bo- 

and  yet  it  is  not  red,  as  it  ought  to  be,  but  white  like  finity  for  light,  and  fince  every  body  has  a  certain  co  dies  change 

tin  ;  a  metal  which  has  little  more  than  one  third  of  the  lour,  becaufe  it  abforbs  and  retains  particular  rays  while  \  eir  co~ 

denfity  of  platinum.  it  tranfmits    or    reflects    the    reft,  it    is   evident    that 

The  green  oxyd  of  iron,  when  combined  with  pruffic  every  body  muft  continue  of  its  firft  colour  till  one 

acid,  becomes  white  ;  yet  the  fize  of  its  particles  muft  of  two  things  happen  ;  either  till  it  be  faturated  with 

be  incieafed.     Now  this  change  of  colour  is  incompa-  the  rays  which  it  abforbs,  and  of  courfe  ceafe  to  abforb 

tible  with  the  theory  ;  for  according  to  it,  every  change  any  more,  or  till  its  particles  change  their  nature,  by 

from  green  to  white  ought  to  be  accompanied  by  a  di-  being  either  decompofed  or  combined  with  fome  new 

minution  inftead  of  an  increafe  of  fize.     A  particle  of  fubftance.    We  have  no  pofidve  proof  that  the  firft 

caufe 
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caufe  of  change  ever  occurs,  as  many  fubftances  have 
been  expofed  to  the  action  of  light  for  a  very  long 
time  without  any  change  of  colour.  The  abforbed 
light  feems  to  make  its  efcape,  either  in  its  own 
form,  or  in  fome  unknown  or  unfufpected  one.  The 
fecond  caufe  of  change  is  very  common  :  indeed  its 
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body  gradually  decays.  The  action  of  oxygen  gas  up-  Colour*. 
on  bodies  is  much  increafed  in  particular  circumftances. 
Almoft  all  coloured  bodies  are  decompofed  by  oxygen 
gas  by  the  affiftance  of  heat.  Thus  if  wheat  flour  be 
expofed  to  the  heat  of  4480,  it  lofes  its  white  colour, 
and  becomes  firft  brown  and  then  black.  At  this  tern- 
action  maybe  detected  in  almoft  every  cafe  of  alter-  perature  it  is  decompofed,  and  a  part,  or  even  the  whole 
ation  in  the  colour  of  bodies.  The  green  oxyd  of  iron,  of  its  hydrogen,  combining  with  oxygen,  flies  off.  Cloth 
by  combining  with  oxygen,  becomes  red  ;  and  this  red  is  fcarcely  ever  expofed  to  fo  high  a  temperature  ;  but 
oxyd,  when  combined  with  prufllc  acid,  affumes  a  blue  there  are  other  circumftances  in  which  it  may  be  placed 
colour,  and  with  gallic  acid  a  black  colour.  The  caufe  which  may  have  a  fimilar  effect.  Thus  the  action  of 
of  this  change  of  colour,  when  the  compofition  of  a  light  feems  in  fome  fubftances  to  be  fimilar  to  that  of 
body  changes,  is  obvious  :  every  change  of  compofition  heat,  and  to  facilitate  the  decompofition  of  the  colour- 
muft  alter  the  affinity,  becaufe  it  mult  of  neceffity  pro-  ed  matter  by  the  combination  of  fome  of  its  ingredients 
duce  changes  in  the  fize,  denfity,  or  figure  of  the  par-    with  oxygen.*  *  BtrtUkt 

tides,  or  perhaps  in  all  of  thefe.  Now  if  the  affinity  Coloured  bodies,  in  order  to  have  permanent  colours,  <"»  Dyeing, 
of  a  body  for  other  bodies  be  altered,  it  is  natural  to  muft  not  be  liable  to  be  decompofed  by  other  fubftan- i-  45- 
fuppofe  that  it  will  be  altered  alfo  for  light.  Accord-  ces  more  than  by  oxygen.  For  inftance,  if  they  con- 
ingly  this  happens  in  moft  inftances.  It  does  not,  how-  tain  oxygen  and  hydrogen,  thefe  two  bodies  muft  not 
ever,  take  place  conftantly,  for  very  obvious  reafons.  be  liable  to  combine  together  and  form  water,  nor  muft 
It  may  happen  that  the  new  denfity,  fize  or  figure  of  oxygen  and  carbon  be  liable  to  combine  and  form  car- 
the  altered  body  is  fuch,  as  to  render  it  ft  ill  proper  for  bonic  acid  gas.  Light  feems  to  have  a  tendency  to 
attracting  the  very  fame  rays  of  light  which  it  formerly  decompofe  many  bodies  in  this  manner,  and  even  to 
attracted.  Juft  as  iron,  after  being  combined  with  a  carry  off  oxygen  from  them  in  the  form  of  oxygen  gas. 
certain  dofe  of  oxygen,  is  converted  into  green  oxyd,  Thus  it  renders  the  nitrat  of  filver  black  by  carrying 
which  ftill  retains  an  affinity  for  oxygen.  off  part  of  its  oxygen,  and  it  reduces  oxy-muriatic  acid 

It  is  evident  from  all  this,  that  in  moft  cafes  the  per-    to  common  muriatic  acid  by  the  fame  means. 

Thefe  are  the  caufes  which  induce  a  change  in  the 
colour  of  coloured  bodies,  as  far  as  they  have  been  tra- 
ced 1  namely,  the  addition  of  oxygen,  the  abftraction 
of  oxygen,  partial  decompofition  by  fome  one  of  their 
ingredients  combining  with  oxygen,  complete  or  partial 
decompofition  by  the  ingredients  entering  into  new 
combinations  with  each  other.  The  coloured  matters 
ufed  in  dyeing  are  very  liable  to  thefe  changes,  becaufe 
they  are  in  general  animal  or  vegetable  fubftances  of  a 
very  compound  nature.  Of  courfe  their  ingredients 
have  often  no  very  ftrong  affinity  for  each  other,  and 
dyed  cloth  is  almoft  conftantly  expofed  are  air  and  light ;  therefore  are  very  liable  to  decompofition  ;  and  every 
the  combined  action  of  which  has  fo  much  influence,  one  of  the  ingredients  has  in  general  a  very  ftrong  affi- 
that  very  few  dyes  can  refill  it.  nity  for  oxygen.     This  renders  the  choice  of  proper 

It  is  evident  that  thofe  fubftances  which  have  a  colouring  matters  for  dyeing  a  very  important  point, 
ftrong  affinity  for  oxygen  cannot  retain  their  colour,  In  order  to  have  permanency,  they  muft  not  be  liable 
provided  they  be  able  to  take  it  from  atmofpheiic  air.  to  the  above  changes,  not  to  mention  their  being  able 
Thus  the  green  colour  of  green  oxyd  of  iron  and  of  in-  alfo  to  withftand  the  action  of  foap,  acids,  alkalies,  and 
digo  is  not  permanent,  becaule  thefe  fubftances  readily  every  other  fubftance  to  which  dyed  cloth  may  be  ex- 
abforb  oxygen  from  air.     In  order,  then,  that  a  colour    pofed.  6 

can  have  any  permanence,  the  coloured  body  muft  not        It  becomes  therefore  a  point  of  fome  confequence  to  Method  of 
have  fo  great  an   affinity  for  oxygen  as  to  be  able  to    be  able  to  afcertain  whether  cloth  dyed  of  any  particu-  afcertaia- 
take   it  from  air.     Thofe  bodies  have  in  general  the    lar  colour  be  permanently  dyed  or  not.  The  proper  me-  inKthePer- 
olours  which  are  already  iaturated  with    thod  of  afcertaining  this  is  by  actually  expofing  fuch  manency°* 


manence  of  colour  in  bodies  will  depend  upon  the  per- 
manence of  their  compofition,  or  on  the  degree  of  faci- 
lity with  which  they  are  acted  upon  by  thole  bodies,  to 
the  agency  of  which  they  are  expofed. 

In  dyeing,  the  permanence  of  colour  is  of  very  great 
importance.  Of  what  value  is  the  beauty  of  a  colour, 
provided  that  colour  be  fugitive  or  liable  to  change  in- 
to fome  other.  In  all  cafes,  therefore,  it  is  of  confe- 
quence to  attend  to  the  fubftances  to  which  dyed  cloth 
ib  expofed,  and  to  afcertain  their  action  upon  every  par- 
ticular dyeing   ingredient.     Now  the  bodies  to  which 


moft  permanent  cc 


Such 


oxygen,  and  therefore  not  liable  to  abforb  more, 
is  the  cafe  with  red  oxyd  of  iron. 

All  coloured  bodies  are  compounds  ;  fome  of  thofe 
only  excepted  which  ftill  retain  an  affinity  for  oxygen. 
Coloured  bodies,  therefore,  are  compofed  of  feveral  in- 
gredients ;  and  in  every  coloured  body,  at  leafty^w  of    cloth  to  the  action  of  oxy-muriatic  acid  ;  thofe  colours 
the  ingredients  have  a  ftrong  affinity  for  oxygen.  Now,    that  withftand  it  being  confidered  as  permanent.    This 


ig 
cloth  to  the  fun  and  air ;  becaufe  as  thefe  are  the  agents 
to  which  it  is  to  be  expofed,  and  which  have  the  moft 
powerful  action,  it  is  clear,  that  if  it  withftand  them, 
the  colour  muft  be  confidered  as  permanent.  But  this 
is  a  tedious  procefs.     Berthollet  propofed  expofing  fuch 


dyes. 


before  the  colour  of  a  body  can  be  permanent,  its  in 
gredients  muft  be  combined  together  by  fo  ftrong  affi- 
nities, that  oxygen  gas  is  unable  to  decompofe  it  by 
combining  with  one  or  more  of  its  ingredients  and  car- 
rying it  off.  If  this  decompofition  take  place  at  once, 
it  is  impoflible  for  the  colour  of  a  body  to  have  any 


method  anfwers  in  many  cafes  :  but  it  is  not  always  to 
be  depended  on  ;  for  it  deftroys  fome  permanent  co- 
lours very  fpeedily,  and  does  not  alter  others  which  are 
very  fading.*  But  we  fhall  have  occafion  to  refume 
this  fubject  afterwards. 

Dyers  divide  colours  into  two  clafles ;  mmely,fim/>fe 


permanence.    If  it  takes  place  flowly,  the  colour  of  the    and  compound.    The  fimple 


*  Bancroft-, 
i.  49. 
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colours  are  thofe  which  Divifionof 
cannot  colours- 
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ng  in  cannot  be  produced  by  the  mixture  of  other  colours,    is  clear  that  we  cannot  dye  it  any  colour  whatever  •  be- 


neral^  They  are  in  number  four. 

1.  Blue, 

2.  Yellow, 
Some  add  a  fifth,  broivn  ; 
combining  two  others. 

The  compound  colours  are  thofe  which  are  produc- 
ed by  mixing  together  any  two  fimple  colours  in  va- 
rious proportions.  They  conftitute  all  the  colours  ex- 
cept the  four  fimple  and  their  various  fhades. 

Thus  we  have  examined  the  nature  of  colours ;  but 
we  have  Mill  to  explain  the  method  of  giving  permanent 
colours  to  cloth.  This  (hall  be  the  fubjedl  of  the  next 
chapter. 


398 

e-ftuffs 
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caufe  as  no  light  in  that  cafe  is  reflected,  none  can  be 

3-  Red»  tranfmitted,    whatever  dye  fluff  we  employ.     If  the 

4.  Black.  cloth  were  red,  or  blue,  or  yellow,  we  could  not  dye  it 

but  it  may  be  produced  by    any  colour  except  black  ;  becaufe  as  only  red,  or  blue, 

or  yellow  rays  were  reflected,  ne  other  could  be  tranf- 
mitted  (x).  Hence  the  importance  of  a  fine  white  co- 
lour when  cloth  is  to  receive  bright  dyes  :  It  then  re- 
flects all  the  rays  in  abundance ;  and  therefore  any  co- 
lour may  be  given,  by  covering  it  with  a  dye  fluff  which 
tranfmits  only  fome  particular  rays. 

3.  If  the  colouring  matters  were  merely  fpread  over 
the  furface  of  the  fibre  of  cloth  by  the  dyer,  the  colours 
produced  might  be  very  bright,  but  they  could  not  be 
permanent ;  becaufe  the  colouring  matter  would  be  ve- 
ry foon  rubbed  off,  and  would  totally  difappear  when- 
ever the  cloth  was  warned,  or  even  barely  expofed  to 
From  the  theory  of  colour  laid  down  in  the  laft  the  weather.  The  colouring  matter,  then,  however 
chapter,  it  follows,  that  permanent  alterations  in  the  co-  perfect  a  colour  it  poffeffes,  is  of  no  value,  unlefs  it  alfo 
lour  of  cloth  can  only  be  induced  two  ways  ;  either  by  adheres  fo  firmly  to  the  cloth,  that  none  of  the  fub- 
producing  a  chemical  change  in  the  cloth,  or  by  cover-  fiances  ufually  applied  to  cloth  in  order  to  clean  it,  &c. 
ing  its  fibres  with  fome  fubllance  which  pofTeffes  the  can  difplace  it.  Now  this  can  only  happen  when  there 
wilhed-for  colour.  Recourfe  can  feldom  or  never  be  is  a  ftrong  affinity  between  the  colouring  matter  and  the 
had  to  the  firft  method,  becaufe  it  is  hardly  poffible  to  cloth,  and  when  they  are  actually  combined  together 
produce  a  chemical  change  in  the  fibres  of  cloth  with-    in  eonfequence  of  that  affinity. 

out  fpoiling  its  texture  and  rendering  it  ufelefs.  The  4.  Dyeing,  then,  is  merely  a  chemical  procefs,  and 
dyer,  therefore,  when  he  wifhes  to  give  a  new  colour  confifts  in  combining  a  certain  colouring  matter  with 
to  cloth,  has  always  recourfe  to  the  i'econd  method.         the  fibres  of  cloth.     This  procefs  can  in  no  inttance  be 

1.  The  fubftances  employed  for  this  purpofe  are  called  performed,  unlefs  the  dye  fluff  be  firll  reduced  to  its  in- 
colouring  matters,  or  dye  fluffs.  They  are  for  the  moft  tegrant  particles  ;  for  the  attraction  of  aggregation  be- 
part  extracted  from  animal  and  vegetable  fubftances,  and  tween  the  particles  of  dye  fluffs  is  too  great  to  be  over- 
have  ufually  the  colour  which  they  are  intended  to  give  come  by  the  affinity  between  them  and  cloth,  unlefs 
to  the  cloth.  Thus  a  blue  colour  is  given  to  cloth  by  they  could  be  brought  within  much  fmaller  diftances 
covering  its  fibres  with  indigo,  a  blue  powder  extracted  than  is  pofiible,  while  they  both  remain  in  afolid  form, 
from  a  fhrub ;  a  red  colour,  by  the  colouring  matter  It  is  neceffary,  therefore,  previoufly  to  difiblve  the  co- 
extracted  by  water  from  an  infect  called  cochineal,  or  louring  matter  in  fome  liquid  or  other,  which  has  a 
from  the  root  of  a  plant  called  madder.  weaker  affinity  for  it  than  the  cloth  has.     When  the 

2.  Mr  Delaval  has  pubhfhed  a  very  interefting  fet  of  cloth  is  dipped  into  this  folution,  the  colouring  matter, 
experiments  on  colouring  matters  in  the  fecond  volume 
of  the  Manchefler  Memoirs.  He  has  proved,  by  a  very 
numerous  fet  of  experiments,  that  they  are  all  tranfpa- 
rent,  and  that  they  do  not  refletl  any  light,  but  only 
tranfmit  it :  For  every  colouring  matter  which  he  tried, 
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reduced  by  this  contrivance  to  a  liquid  ftate,  is  brought 
within  the  attracting  diftance ;  the  cloth  therefore  acts 
upon  it,  and  by  its  ftronger  affinity  takes  it  from  the 
folvent,  and  fixes  it  upon  itfelf.  By  this  contrivance, 
too,  the  equality  of  the  colour  is  in  fome  meafure  fecu- 
even  when  diffolved  in  a  liquid,  and  forming  a  tranfpa-  red,  as  every  part  of  the  cloth  has  an  opportunity  of  at- 
rent  coloured  folution,  when  feen  merely  by  reflected  trading  to  itfelf  the  proper  proportion  of  colouring 
light,  was  black,  whatever  was  the  colour  of  the  mat-    particles. 

ter ;  but  when  feen  by  tranfmitted  light,  it  appeared  of  The,  facility  with  which  cloth  imbibes  a  dye,  depends 
its  natural  colour.*  This  difcovery,  which  Mr  Dela-  upon  two  things,  namely,  the  affinity  between  the  cloth 
val  has  eftabliftied  very  completely,  and  to  which,  as  far  and  the  dye  fluff,  and  the  affinity  between  the  dye  fluff 
at  leaft  as  dye  fluffs  are  concerned,  there  are  but  few  and  its  folvent.  It  is  directly  as  the  former,  and  in- 
exceptions,  is  of  very  great  importance  to  the  art  of  verfely  as  the  latter.  It  is  of  importance  to  preferve  a 
dyeing,  and  explains  feveral  particulars  which  would  due  proportion  between  thefe  two  affinities,  as  upon 
otherwife  be  unintelligible.  that  proportion  much  of  the  accuracy  of  dyeing  de- 

Since  the  particles  of  the  colouring  matter  with  which  pends.  If  the  affinity  between  the  colouring  matter 
cloth,  when  dyed,  is  covered,  are  tranfparent,  it  follows,  and  the  cloth  be  too  great,  compared  with  the  affinity . 
that  all  the  light  reflected  from  dyed  cloth  muft  be  re-  between  the  colouring  matter  and  the  folvent,  the  cloth  . 
fleeted,  not  by  the  dye  fluff  itfelf,  but  by  the  fibres  of  will  take  the  dye  too  rapidly,  and  it  will  be  fcarce  pof- 
the  cloth  below  the  dye  fluff.  The  colour  therefore  fible  to  prevent  its  colour  from  being  unequal.  On 
does  not  depend  upon  the  dye  alone,  but  alfo  upon  the  the  other  hand,  if  the  affinity  between  the  colouring 
previous  colour  of  the  cloth.     If  the  cloth  be  black,  it    matter  and  the  folvent  be  too  great,  compared  with 

that  - 


(x)  Thefe  remarks  hold  only  on  the  fuppofirioB,  that  the  whole  of  the  furface  is  of  the  given. colour,  whichh 
in  many  inftances  is  not  the  cafe. . 
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that  between  the  colouring  matter  and  the  cloth,  the  ufed  in  dyeing  long  before  the  nature  of  its  ingredients  Dyeing  i 
cloth  will  either  not  take  the  colour  at  all,  or  it  will  was  underftood,  and  therefore  long  before  the  part  General. 
take  it  very  flowly  and  very  faintly.  which  it  acts  was  fufpected.     Indeed,  it  is  but  a  very 

Wool  has  the  ftrongeft  affinity  for  almoft  all  colour-  (hort  time  fince  the  office  which  mordants  perform  was 
ing  matters,  filk  the  next  ftrongeft,  cotton  a  confider- 
ably  weaker  affinity,  and  linen  the  weakeft  affinity  of 
all.  Therefore,  in  order  to  dye  cotton  or  linen,  the 
dye  ftuff  ftiould  in  many  cafes  be  difTolved  in  a  fubftance 
for  which  it  has  a  weaker  affinity  than  for  the  folvent 
employed  in  the  dyeing  of  wool  or  filk.  Thus  we  may 


fufpected 
Keir  ;  he 

in  his  tranflation  of  Macquer's  Dictionary,  publilhed  in 

# 


the   firft  perfon  that  hit   upon  it   was  Mr 
gave  an  account  of  the  real  ufe  of  mordants 


1771. 


Mi 


acquit 


Alum  when  ufed  as  a  mordant,  is  difTolved  in  water,  p.  aij. 
and  very  frequently  a  quantity  of  tartar  is   difTolved 


is 

ufe  oxyd  of  iron  difTolved  in  fulphuric  acid,  in  order  to  along  with  it.     Into  this  iblution  the  cloth  is  put  and 

dye  wool ;  but  for  cotton  and  linen,  it  is  better  to  dif-  kept  in  it  till  it  has  abforbed  as  much  alumina  as  is  ne- 

folve  it  in  acetous  acid.  cefTary.     It  is   then  taken  out,  and  for  the  mod  part 

5.  Were  it  poffible  to  procure  a  fufficient  number  of  wafhed  and  dried.     It  is  now  a  good  deal  heavier  than 

colouring  matters  having  a  ftrong  affinity  for  cloth,  to  it  was  before,  owing  to  the  alumina  which  has  combined 

anfwer  all   the  purpofes  of  dyeing,  that  art  would  be  with   it.     The  tartar  ferves  two  purpofes ;  the  potafs 

exceedingly  fimple  and  eafy.     But  this  is  by  no  means  which  it  contains  combines  with  the  fulphuric  acid  of 

the  cafe  :  if  we  except  indigo,  the  dyer  is  fcarcely  pof-  the  alum,  and  thus  prevents  that  very  corrofive  fub- 

feffed  of  a  dye  ftuff  which  yields  of  itfelf  a  good  colour  ftance  from  injuring  the  texture  of  the  cloth,  which 

fufficiently  permanent  to  deferve  the  name  of  a  dye.  otherwife  might  happen  ;    the  tartarous  acid,  on  the 

This   difficulty,  which  at   firft  fight  appears  infur-  other  hand,  combines   with  part  of  the  alumina,  and 

mountable,  has  been  obviated  by  a  very  ingenious  con-  forms  a  tartrite  of  alumina,  which  is  more  eafily  decom- 

trivance.     Some  fubftance  is  pitched  upon  which  has  a  pofed  by  the  cloth  than  alum. 


ftrong  affinity  both  for  the  cloth  and  the  colouring  mat- 
ter. This  fubftance  is  previoufly  combined  with  the 
cloth,  which  is  then  dipped  into  the  folution  contain- 
in^  the  dye  ftuff.  The  dye  ftuff  combines  with  the 
intermediate  fubftance  ;  which,  being  firmly  combined 
with  the  cloth,  fecures   the  permanence   of  the   dye 


Acetite  of  alumina  has  been  introduced  into  dyeing 
fince  the  commencement  of  the  18th  century;  and, 
like  many  other  very  important  improvements,  we  are 
indebted  for  it  to  the  ignorance  of  the  calico  printers, 
who  firft  introduced  it.  As  they  did  not  underftand 
the  nature  nor  ufe  of  the  mordants  which  they  era- 
Subftances  employed  for  this  purpofe  are  denominated  ployed,  they  were  accuftomed  to  mix  with  their  alum 
mordants  (  y  ) .  an  immenfe  farrago  of  fubftances  a  great  proportion  of 

The  molt  important  part  of  dyeing  is  undoubtedly  which  were  injurious  inftead  of  being  of  fervice.  Some 
the  proper  choice  and  the  proper  application  of  mor-  one  or  other  had  mixed  with  alum  acetite  of  lead  :  the 
dants,  as  upon  them  the  permanency  of  almoft  every  good  effects  of  this  mixture  would  be  foon  perceived  ; 
dye  depends.  Every  thing  which  has  been  faid  refpect-  the  quantity  of  acetite  was  gradually  increafed,  and  the 
ing  the  application  of  colouring  matters,  applies  equally  other  ingredients  omitted.*  This  mordant  is  now  *  pMere 
to  the  application  of  mordants.  They  muft  be  previ-  prepared,  by  pouring  acetite  of  lead  into  a  folution  of  p.  176. 
oufly  difTolved  in  fome  liquid,  which  has  a  weaker  affi-  alum  :  a  double  decompofition  takes  place,  the  fulphu- 
nity  for  them  than  the  cloth  has  to  which  they  are  to  ric  acid  combines  with  the  lead,  and  the  compound  pre- 
be  applied ;  and  the  cloth   muft   be   dipped,  or  even    cipitates  in  the  form  of  an  infoluble  powder ;  while  the 

in    order  to  iaturate  itfelf    alumina  combines  with  the  acetous  acid,  and  remains 

difTolved  in  the  liquid.  This  mordant  is  employed  for 
cotton  and  linen,  which  have  a  weaker  affinity  than 
wool  for  alumina.  It  anfwers  much  better  than  alum, 
the  cloth  is  more  eafily  faturated  with  alumina,  and 


fteeped,    in  this    folution, 
with  the  mordant. 

Almoft  the  only  fubftances  ufed  as 
earths,  metallic  oxyds,  tan,  and  oil. 

6.  Of  earthy  mordants,   by  far  the  mod  important 


mordants  are, 


and  moft  generally  ufed  is  alumina.  It  was  ufed  as  a 
mordant  in  very  early  ages,  and  feems  indeed  to  have 
been  the  very  firft  fubftance  employed  for  that  pur- 
pofe. Alumina  has  a  very  ftrong  affinity  for  wool  and 
for  filk ;  but  its  affinity  for  cotton  and  linen  is  a  good 
deal  weaker. 

It  is  ufed  as  a  mordant  in  two  ftates ;  either  in  the 
ftate  of  alum,  in  which  it  is  combined  with  fulphuric 
acid  and  a  little  potafs  ;  or  in  the  ftate  of  acetite  of 
alumina,  in  which  it  is  combined  with  acetous  acid. 

Alum  was  employed  as  a  mordant  very  early.    The 


takes,  in  confequence,  both  a  richer  and  a  more  per- 
manent colour. 

Befides  alumina,  lime  is  fometimes  ufed  as  a  mordant. 
Cloth  has  a  ftrong  enough  affinity  for  it ;  but  in  gene- 
ral it  does  not  anfwer  fo  well,  as  it  does  not  give  fo 
good  a  colour.  When  ufed,  it  is  either  in  the  ftate 
of  lime-water  or  of  fulphat  of  lime  difTolved  in  water. 

7.  Almoft  all  the  metallic  oxyds  have  an  affinity  for  Metalli 
cloth;  but  only  two  of  them  are  extenfively  ufed  asmordan 
mordants,  namely,  the  oxyds  of  tin  and  of  iron. 

The  oxyd  of  tin  was  firft  introduced  into  dyeing  by 
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ncients,  indeed,  do  not  feem  to  have  been  generally  ac-  Kufter  (z),  a  German  chemift,  who  brought  the  fecret 
quainted  with  pure  alum  ;  they  ufed  it  in  that  ftate  of  to  London  in  1543.  This  period  forms  an  era  in  the 
impurity  in  which  it  is  found  native  ;  of  courfe  it  was    hiftory  of  dyeing.     The  oxyd  of  tin  has  enabled  the 

moderns 


(y)  This  term,  impofed  by  the  French  dyers  before  the  action  of  mordants  was  underftood,  fignifies  biters  or 
corroders.  Thefe  bodies  were  fuppofed  to  act  merely  by  corroding  the  cloth.  Mr  Henry  of  Manchefter  has 
propofed  to  fubftitute  the  word  bajis  for  mordant ;  but  that  word  is  too  general  to  anfwer  the  purpofe  well. 

( z )  Mr  Delaval  has  fuppofed,  that  the  Tyrians  were  acquainted  with  the  ufe  of  tin  in  dyeing,  and  Mr  Hen- 
ry 
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moderns  greatly  to  furpafs  the  ancients  in  the  finenefs  of  of  lead  and  nitro-muriat  of  tin.     This  mordant  is  prc- 

their  colours  :  by  means  of  it  alone,  fcarlet,  the  brighteft  ferable  for  thefe  fluffs ;  becaufe  it  is  much  more  eafily 

of  all  colours,  is  produced.     The  method  of  producing  decompofed  than  the  nitro-muriat.f 

the  celebrated  purple  dye  of  the  ancients  is  underftood  Dr  Bancroft  has  propofed  to  fub^litute  a  folution  of 

at  prefent,  and  the  fhell  fifh  which  yield  the  dye  fluff  tin  in  a  mixture  of  fulphuric  and  muriatic  acid  inftead 

are  found  abundantly  on    the  coafts  of  Britain  and  of  nitro-muriat  of  tin,  as  a  mordant  for  wool.     This 

France  ;    but  no  perfon  thinks  now  of  putting  the  an-  mordant,  he  informs  us,  is  much  cheaper,  and  equally 

cient  mode  in  practice,  becaufe  infinitely  more  beauti-  efficacious.     It  may  be  prepared  by  difTolving  fome- 

ful  colours  can  be  produced  at  a  fmaller  price.     Much  what  lefs  than  one  part  of  tin  in  two  parts  of  fulphuric 

of  this  fuperiority  is  owing  to  the  employment  of  the  and  three  of  muriatic  acid,  at  the  degree  of  concentra- 

oxyd  of  tin.  tion  at  which  they  are  commonly  fold  in  this  country.:}: 

Tin,  as  Proufl  has  proved,  is  capable  of  two  degrees  This  mordant,  like  the  others,  muft   be  difTolved  in  a 

of  oxydation  :  The  firft  oxyd  is  compofed  of  c.70  parts  fufficient  quantity  of  water,  in  order  to  be  ufed. 

of  tin,  and  0.30  of  oxygen  ;  the  fecond,  or  white  oxyd,  _  Iron,  like  tin,  is  capable  of  two  degrees  of  oxyda- 

of  0.60  parts  of  tin, and  0.40  of  oxygen.*     The  firft  tion;  but  the  green  oxyd  abforbs   oxygen   fo  readily 

oxyd  abforbs  oxygen  with  very  great  facility  even  from  from  the  atmofphere,  that  it  is  very  foon  converted  in- 

'  the  air,  and  is  rapidly  converted  into  white  oxyd.     This  to  the  red  oxyd.     It  is  only  this  laft  oxyd  which  is 

fact  makes  it  certain,  that  it  is  the  white  oxyd  of  tin  really  ufed  as  a  mordant  in  dyeing.     The  green  oxyd  is 

alone  which  is  the  real  mordant :  even  if  the  other  oxyd  indeed  fometimes  applied  to  cloth ;  but  it  very  foon  ab- 

were  applied  to  cloth,  as  it  probably  often  is,    it  muft  forbs  oxygen,  and  is  converted  into  the  red  oxyd.  This 

foon  be  converted  into  white  oxyd,   by  abforbing  oxy-  oxyd  has  a  very  ftrong  affinity  for  all  kinds  of   cloth, 

gen  from  the  atmofphere.  The  permanency  of  the  iron  fpots  on  linen  and  cotton 

Tin  is  ufed  as  a  mordant  in  three  flates ;  diffolved  in 
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nitro-muriatic  acid,  in  acetous  acid,  and  in  a  mixture  of 
fulphuric  and  muriatic  acids.  Nitro-muriat  of  tin  is 
the  common  mordant  employed  by  dyers.  They  pre- 
pare it  by  difTolving  tin  in  diluted  nitric  acid,  to  which 


is  a  fufficient  proof  of  this.  As  a  mordant,  it  is  ufed 
in  two  flates  ;  in  that  of  fulphat  of  iron,  and  acetite  of 
iron.  The  firft  is  commonly  ufed  for  wool.  The  fait 
is  diffolved  in  water,  and  the  cloth  dipped  in  it.  It 
may  be  ufed  alfo  for  cotton ;  but  in  moft  cafes  acetite 


a  certain  proportion  of  muriat  of  foda,  or  of  ammonia,    of  iron  is  preferred.     It  is  prepared  by  difTolving  iron, 


is  added.  Part  of  the  nitric  acid  decompofes  thefe  falts, 
combines  with  their  bafe,  and  fets  the  muriatic  acid  at 
liberty.  They  prepared  it  at  firft  with  nitric  acid 
alone ;  but  that  mode  was  very  defective  ;  becaufe  the 
nitric  acid  very  readily  converts  tin  to  white  oxyd,  and 


or  its  oxyd,  in  vinegar,  four  beer,  &c.  and  the  longer 
it  is  kept,  the  more  is  it  preferred.  The  reafon  is,  that 
this  mordant  fucceeds  bed  when  the  iron  is  in  the  ftate 
of  red  oxyd.  It  would  be  better  then  to  oxydate  the 
iron,  or  convert  it  into  ruft  before   ufing  it ;  which 


then  is  incapable  of  difTolving  it.  The  confequence  of  might  eafily  be  done,  by  keeping  it  for  fome  time  in  a 
which  was,  the  precipitation  of  the  whole  of  the  tin.  rnoift  place,  and  fprinkling  it  occafionally  with  water. 
To  remedy  this  defect,  common  fait,  or  fal  ammoniac,  Of  late,  pyrolignous  acid  has  been  introduced  inftead 
was  very  foon  added  ;  muriatic  acid  having  the  proper-  of  acetous.  It  is  obtained  by  diftilling  wood  or  tar. 
ty  of  difTolving  white  oxyd  of  tin  very  readily.  A  con-  8.  Tan,  which  has  been  already  described  in  the  firft 
fiderable  faving  of  nitric  acid  might  be  obtained,  by  part  of  this  article,  has  a  very  ftrong  affinity  for  cloth, 
employing  as  much  fulphuric  acid  as  is  juft  fufficient  and  for  feveral  colouring  matters.  It  is  therefore  very 
to  faturate  the  bafe  of  the  common  fait,  or  fal  ammo-  frequently  employed  as  a  mordant.  An  infufion  of  nut 
niac,  employed.  gulls,  or  of  fumach  (a),  or  any  other  fubftance  contain- 
When  the  nitro-muriat  of  tin  is  to  be  ufed  as  a  mor-  ing  tan,  is  made  in  water,  and  the  cloth  is  dipped  in  this 
dant,  it  is  difTolved  in  a  large  quantity  of  water,  and  infufion,  and  allowed  to  remain  till  it  has  abforbed  a 
the  cloth  is  dipped  in  the  folution,  and  allowed  to  remain  fufficient  quantity  of  tan.  Silk  is  capable  of  abforbing 
till  fufficiently  faturated.  It  is  then  taken  out,  and  a  very  great  proportion  of  tan,  and  by  that  means  ac- 
wafhed  and  dried.  Tartar  is  ufually  difTolved  in  the  quires  a  very  great  increafe  of  weight.  Manufacturers 
water  along  with  the  nitro-muriat.  The  confequence  fometimes  employ  this  method  of  increafing  the  weight 
of  this  is  a  double  decompofition ;   the  nitro-muriatic  of  filk.* 


4»i 
Tan. 


acid  combines  with  the  potafs  of  the  tartar,  while  the 
tartarous  acid  diffolves  the  oxyd  of  tin.  When  tartar 
ufed,  therefore,  in  any  confiderable  quantity,    the 


is 


mordant  is  not  a  nitro-muriat,  but  a  tartrite  of  tin. 


Tan  is  often  employed  alfo,  along  with  other  mor- 
dants, in  order  to  produce  a  compound  mordant.  Oil 
is  alfo  ufed  for  the  fame  purpofe  in  the  dyeing  of  cotton 
and  linen.     The   mordants,  with  which  tan  moft  fre- 


*  BertloU 
Jet,  ii.  lOi 


Mr  HaufTman,  to  whom  the  art  of  dyeing  lies  under  quently  is  combined,  are  alumina  and  oxyd  of  iron.  40g 

numerous  obligations,  has  propofed  tofubftitute  acetite        Befides  thefe  mordants,  there  are  feveral  other  fub- Other  mor- 

of  tin  for  nitro-muriat  as  a  mordant  for  cotton  and  li-  fiances  frequently  ufed  as  auxiliaries,  either  to  facilitate  dants. 

nen.     It  may  be  prepared  by  mixing  together  acetite  the  combination  of  the  mordant  with  the  cloth,  or  to 

Suppl.  Vol.  III.  N  n  alter 


ry  has  declared  himfelf  of  the  fame  opinion.     But  his  reafoning,  as  Dr  Bancrofttias  ftewn,  proceeds  upon  a 
miflake.     He  fuppofes  that  tin  is  necejfary  for  the  production  of  red  colours. 

(a)  Sumach  is  the  rbus  coriaria;  a  fhrub  which  is  cultivated  in  the  fouthern  parts  of  Europe.     Its  fhoott 
are  dried,  and  afterwards  ground  to  powder :  in  which  ftate  they  are  fold  to  the  dyer  and  tanner. 
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alter  the  fliade  of  colour.  The  chief  of  thefe  are,  tar~ 
tar,  acetiti  of  lead,  common  fait,  fal  ammoniac,  fulphat  or 
acetite  of  copper,  Sec. 

9.  Mordants  not  only  render  the  dye  permanent, 
but  have  alfo  confiderable  influence  on  the  colour  pro- 
duced. The  fame  colouring  matter  produces  very  dif- 
ferent dyes,  according  as  the  mordant  is  changed.  Sup- 
pofe,  for  inftance,  that  the  colouring  matter  be  cochi- 
neal ;  if  we  ufe  the  aluminous  mordant,  the  cloth  will 
acquire  a  crimfon  colour ;  but  the  oxyd  of  iron  pro- 
duces with  it  a  black.  Thefe  changes,  indeed,  might 
naturally  have  been  expected  :  for  fince  the  colour  of 
a  dye  fluff  depends  upon  its  affinity  for  light,  every 
new  combination  into  which  it  enters,  having  a  tenden- 
cy to  alter  thefe  affinities,  will  naturally  give  it  a  new 
colour.  Now,  in  all  cafes,  the  colouring  matter  and 
mordant  combine  together :  the  colour  of  the  cloth, 
then,  muft  be  that  which  the  particles  of  the  dye  and 
of  the  mordant,  when  thus  combined  together,  exhibit. 
Indeed  fome  mordants  may  be  confidered  in  the  light 
of  colouring  matters  alfo,  as  they  always  communicate 
a  particular  colour  to  cloth.  Thus,  iron  communicates 
a  brown  colour,  and  iron  and  tan  together  conftitute  a 
black  dye. 

In  dyeing,  then,  it  is  not  only  neceffary  to  procure 
a  mordant,  which  has  a  fufficiently  ftrong  affinity  for 
the  colouring  matter  and  the  cloth,  and  a  colouring 
matter  which  pofTefTes  the  wiflied  for  colour  in  perfec- 
tion, we  muft  procure  a  mordant  and  a  colouring  mat- 
ter of  fuch  a  nature,  that  when  combined  together 
they  (hall  poffefs  the  wifhed-for  colour  in  perfection. 
It  is  evident,  too,  that  a  great  variety  of  colours  may 
be  produced  with  a  fingle  dye  ftuff,  provided  we  can 
change  the  mordant  fufficiently. 

10.  Every  thing  which  tends  to  weaken  the  affinity 
between  the  mordant  and  the  cloth,  or  between  the 
mordant  and  the  colouring  matter,  and  every  thing 
which  tends  in  any  way  to  alter  the  nature  of  the  mor- 
dant, muft  injure  the  permanency  of  the  dye  :  becaufe, 
whenever  the  mordant  is  deftroyed,  there  is  no  longer 
any  thing  to  caufe  the  dye-ftuff  to  adhere ;  and  when 
its  nature  is  altered,  the  colour  of  the  dye  muft  alter  at 
the  fame  time.  All  the  obfervations,  then,  which  were 
made  in  the  laft  chapter,  concerning  the  nature  of  co- 
louring matters,  and  the  changes  to  which  they  are 
fubject,  apply  equally  to  mordants.  Thefe  fubftances, 
indeed,  are  fcarcely  liable  themfelves  to  any  alteration. 
They  are  of  a  much  more  fimple  nature,  in  general, 
than  dye  ftuffi ;  and  therefore  not  nearly  fo  liable  to 
decompoiition.  But  when  the  colouring  matter  itfelf 
is  altered  it  comes  to  the  fame  thing.  Its  affinity  for 
the  mordant  being  now  deftroyed,  there  is  nothing  to 
retain  it. 

As  the  permanency  of  a  dye  depends  upon  the  de- 
gree of  affinity  between  the  mordant  and  the  colouring 
matter,  it  is  clear  that  a  dye  may  want  permanency, 
even  though  it  refift  the  oxymuriatic  acid,  and  all  the 
other  faline  tefts  propofed  by  chemifts.  Thefe  fub- 
ftances  may  happen  to  have  very  little  action  on  the 
dye  ftuff,  and  therefore  may  not  affect  it ;  yet  it  may 
jfoon  difappear,  in  confequence  of  its  want  of  affinity  for 
the  mordant. 

11.  The  colouring  matter  with  which  cloth  is  dyed, 
does  not  cover  every  portion  of  its  furface  ;  its  particles 
attach  themfelves  to  the  cloth  at  certain  distances  from 


Part  III 

each  other ;  for  cloth  may  be  dyed  different  fliades  of  Dreing  h 
the  fame  colour,  lighter  or  darker,  merely  by  varying    General, 
the  quantity  of  colouring  matter.     With  a  fmall  quan-  V*'^>*' 
tity,  the  [hade  is  light ;  and  it  becomes  deeper  as  the  Dye-ftuffs 
quantity  increafes.     Now  this  would  be  impoffible,  if  do  not 
the  dye-ftuff  covered  the  whole  of  the  cloth.      Newton  cove«"th8 
has  demonftrated,  that  colours  are  rendered  faint  when  ™hole fw 
the  rays  of  light  which  occafion  them  are  mixed  with  ^h 
white  rays.     Confequently,  from  cloth  dyed  of  a  light 
fliade  a  confiderable  quantity  of  white  rays  paffes  off 
unchanged  :   but  this  could  not  be  the  cafe  if  the  ftuff 
were  covered    with  coloured  matter;  becaufe  all  the 
white  rays  would  be  decompofed  as  they  pafs  through 
the  coloured  matter.     Therefore,  in  light  fhades,  the 
colouring  matter  does  not  cover  the  cloth  ;  its  particles 
adhere  to  it,  at  a  certain  diftance  from  each  other,  and 
from  every  part  of  the  cloth  which  is  uncovered,  the 
white  rays  pafs  off  unchanged.    Even  when  the  fhade  of 
colour  is  as  deep  as  poflible,  the  colouring  particles  do 
not  cover  the  whole  of  the  cloth,  but  are  at  a  certain 
diftance  from  each  other.     This  diftance,  undoubtedly, 
is  diminifhed  in  proportion  to  the  deepneis  of  the  fhade: 
for  the  deeper  the  fhade,  the  fmaller  is  the  number  of 
white    rays   which  efcape  undecompofed ;    the   more, 
therefore,  of  the  furface  is  covered,  and,  confequently, 
the  fmaller  is  the   diftance  at  which  each  of  them  is 
placed.     A  (hade  may  be  even  conceived  fo  very  deep, 
that  not  a  particle  of  white  light  efcapes  the  action  of 
the  colouring  matter;  in  which  cafe,  the  diftance  be- 
tween the  particles  of  colouring  matter  could   not  ex- 
ceed double  that  diftance  at  which  a  particle  of  matter 
is  able  to  act  upon  light. 

That  the  particles  of  colouring  matter,  even  when  the  Compo 
fhade  is  deep,  are  at  fome  diftance,  is  evident  from  this  colours 
well  known  fact,  that  cloth  may  be  dyed  two  colours  at 
the  fame  time.  All  thofe  colours,  to  which  the  dyers  give 
the  name  of  compound,  are  in  fact  two  different  colours  ap- 
plied to  the  cloth  at  once.  Thus  cloth  gets  a. green  colour, 
by  being  firft  dyed  blue  and  then  yellow.  The  rays  of 
light  that  pafs  from  green  cloth  thus  dyed  are  blue  and 
yellow  ;  by  the  mixture  of  which  it  is  well  known  that 
green  is  produced.  In  this  cafe,  it  is  clear,  that  each 
of  the  colouring  matters  performs  the  very  fame  office 
as  if  it  were  alone  ;  and  that  the  new  colour  is  not  pro- 
duced by  the  combination  of  the  two  colouring  mat- 
ters. That  part  of  the  white  light,  reflected  from  the 
cloth,  which  paffes  through  the  blue  colouring  matter, 
is  decompofed,  and  the  blue  rays  only  transmitted  ;  and 
that  part  of  the  white  light  which  paffes  through  the 
yellow  colouring  matter  is  alfo  decompofed,  and  only 
the  yellow  rays  tranfmitted.  It  is  clear,  therefore,  that 
both  of  the  colouring  matters  equally  cover  the  naked 
fibres  of  the  cloth ;  confequently  the  one  muft  be  pla- 
ced in  the  intervals  of  the  other :  wherefore  the  par- 
ticles of  each  of  the  colouring  matters  are  at  fome  di- 
ftance. Now  the  fame  effect  happens  how  deep  foever 
the  lhade  be ;  and  it  makes  no  difference  which  of 
the  two  dyes  be  firft  given.  Nay,  if  one  of  the  dyes 
have  a  ftrong  affinity  for  the  cloth,  and  the  other  only 
a  weak  affinity,  the  latter  will  foon  difappear,  and  leave 
the  cloth  of  the  colour  which  the  firft  dye  gives  it. 

The  difference,  then,  in  the  fhade  of  colour,  and  alfo 
the  compound  colours  which  cloth  may  receive,  depend 
entirely  upon  the  diftance  between  the  particles  of  the 
colouring  matters  attached  to  the  cloth,  and  the  poffibi- 
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lity  of  partly  filling  up  the  intervals,  either  with   the 
fame  colouring  matter,  or  with  a  different  one. 

Thus  we  have  taken  a  view  of  the  theory  of  dyeing, 
as  far,  at  leaft,  as  it  is  at  prefent  underftood.  It  re- 
mains for  us  ftill  to  give  an  account  of  the  particular 
manner  by  which  each  of  the  colours  is  imparted  to 
cloth.  This  fhall  be  the  fubjecT:  of  the  three  following 
chapters.  In  xheftjl  we  (hall  treat  of  the  manner  of 
dyeing  the- fimple  colours;  in  the  fecond,  of  dyeing  the 
compound  colours ;  and  in  the  third,  of  dyeing  cloth 
partially  feveral  different  colours  at  the  fame  time,  or 
of  that  branch  of  the  art  of  dyeing  which  is  known  in 
this  country  by  the  name  of  calico  printing. 

Chap.  IV.     Of  Dyeing  Simple  Colours. 

The  colours  denominated  by  dyers  Jimple,  becaufe 
they  are  the  foundation  of  all  their  other  proceffes,  are 
four  ;  namely,  i/?,  blue  ; — zdy  yellow  ; — $d,  red  ; — 
4//6,  black.  To  thefe  they  ufually  add  a  fifth,  under 
the  name  of  root,  or  brown  colour.  Thefe  fliall  form 
the  fubject  of  the  following  feclions. 

Sect.  I.     Of  Blue.. 

The  only  colouring  matters  employed  in  dyeing  blue 
are  ivoad  and  indigo  :  attempts,  indeed,  have  been  made 
to  dye  with  pruffiat  of  iron ;  but  thefe  attempts  have 
hitherto  failed. 

i.  The  ifatis  tincloria,  or  ivoad,  is  a  plant  com- 
monly enough  cultivated  in  Scotland,  and  even  found 
wild  in  fome  parts  of  England.  It  is  of  a  yellowifh 
colour.  Some  perfons  think  that  it  was  this  plant 
with  which  the  ancient  Britons  ftained  their  bodies,  to 
make  them  appear  terrible  to  their  enemies.  When 
arrived  at  maturity,  this  plant  is  cut  down,  wafhed, 
dried  haftily  in  the  fun,  ground  in  a  mill,  placed  in 
heaps,  and  allowed  to  ferment  for  a  fortnight ;  then 
well  mixed  together,  formed  into  balls,  which  are  piled 
upon  each  other,  and  expofed  to  the  wind  and  fun.  In 
this  ftate  they  gradually  become  hot,  and  exhale  a  pu- 
trid ammoniacal  fniell.  The  fermentation  is  promoted, 
if  neceflary,  by  fprinkling  the  balls  with  water.  When  it 
has  continued  for  a  fufHcient  time,  the  woad  is  allowed  to 
fall  to  a  coarfe  powder.  In  this  ftateit  is  fold  to  the  dyers. 

2.  Indigo,  is  a  blue  coloured  powder  extracted  from 
the  indigo/era  tincloria,  and  from  feveral  other  fpecies 
of  the  fame  genus  of  plants,  which  are  cultivated  for 
that  purpofe  both  in  the  Eaft  and  Weft  Indies. 

When  the  indigofera  has  arrived  at  maturity,  it  is  cut 
a  few  inches  above  ground,  placed  in  ftrata  in  a  large 
veffe),  and  covered  with  water.  The  plants  foon  ac- 
quire heat,  ferment,  and  difcharge  abundance  of  carbo- 
nic acid  gas.  When  the  fermentation  is  far  enough 
advanced,  which  is  judged  of  by  the  palenefs  of  the 
leaves,  the  liquid,  now  of  a  green  colour,  is  decanted 
into  large  flat  veffels,  where  it  is  constantly  agitated  till 
blue  flocculac  begin  to  make  their  appearance.  Lime 
water  is  now  poured  in,  which  caufes  the  blue  flocks  to 
precipitate.  The  colourlefs  liquid  is  decanted  off,  and 
the  blue  fediment  poured  into  linen  bags.  When  the 
water  has  drained  from  it  fufficiently,  it  is  formed  into 
fmall  lumps,  and  dried  in  the  (hade.  In  this  ftate  it 
is  fold  to  the  dyer  under  the  name  of  indigo. 
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Dr  Roxbourgh,  who  fir  ft  drew  the  attention-  of  ma- 
nufacturers to  the  nerium  tinflorium,  a  tree  Very  com- 
mon in  Indoftan,  from  the  leaves  of  which  indiVo  mar 
be  extrafled  with  much  advantage,  has  given  a  mucli 
fnorter  method  of  obtaining  that  pigment.  The  leaves 
are  kept  in  a  copper  full  of  water,  fupported  at  the 
temperature  of  160",  till  they  affume  a  yellowifh  hue, 
and  the  liquid  acquire  a  deep  green  colour.  The  li- 
quid is  then  to  be  drawn  off,  agitated  in  the  ufual  man- 
ner,  till  che  blue  floccul*  appear;  and  then  the  indigo 
is  to  be  precipitated  with  lime  water.* 
_  This  procefs,  which  fucceeds  equally  well  with  the 
indigofera,  fhews  us  that  the  plants,  from  which  indi™ 
may  be  extracted,  contain  a  peculiar  green  pollen,  fo- 
luble  m  water.  The  intention,  both  of  the  fer menta- 
tion of  the  common  method,  and  of  the  fcalding,  ae- 
cording  to  Dr  Roxbourgh's  method,  is  merely  to  ex- 
tract  this  pollen.  Mr  HauiTman  firft  fnewed,  that  this 
green  bafis  of  indigo  has  a  ftrong  affinity  for  oxygen  ; 
and  the  fubfequent  experiments  of  Drs  Roxbourgh  and 
Bancroft  have  confirmed  his  obfervations,  and  put  them 
beyond  the  reach  of  doubt.  It  gradually  attracts  oxy- 
gen from  the  air  ;  in  confequence  of  which,  it  acquires 
a  blue  colour,  and  becomes  infoluble  in  water.  The 
agitation  is  intended  to  facilitate  this  abforption,  by 
expofing  a  greater  furface  to  the  action  of  the  air.  The 
lime  water,  by  abforbing  a  quantity  of  carbonic  acid, 
with  which  the  green  pollen  feems  to  be  combined, 
greatly  facilitates  the  feparation  of  the  indigo. 

The  method  of  preparing  indigo,  and  of  applying  it 
to  the  purpofes  of  dyeing,  feems  to  have  been  very 
early  known  in  India.  But  in  Europe,  though  it  had 
been  occafionally  ufed  as  a  paint,*  its  importance  as  a  *  pr  .. 
dye  ftuff  was  not  underftood  before  the  middle  of  the  1.  3T'c  6. 
16th  century.  It  is  not  even  mentioned  in  the  Plictho, 
which  was  publifhed  in  1548.  At  that  period,  then, 
the  ufe  of  indigo  muft  have  been  unknown  to  the  Ita- 
lian dyers.  The  Dutch  were  the  people  who  firft  im- 
ported it  from  India,  and  made  its  importance  known 
in  Europe.  It  was  afterwards  cultivated  in  Mexico 
and  the  Weft  Indies  with  fuch  fuccefs,  that  the  indigo 
from  thefe  countries  was  preferred  to  every  other.  In 
confequence  of  this  preference,  they  fupplied  almoft 
the  whole  of  the  European  market.  But  within  thefe 
few  years,  the  Eaft  Indian  indigo,  owing  entirely  to 
the  enlightened  exertions  of  fome  men  of  fcience,  has 
recovered  its  character,  and  is  now  imported,  in  very 
confiderable  quantities,  into  Britain. 

The  indigo  of  commerce  has  different  fhades  of  co- 
lour, according  to  the  manner  in  which  it  has  been  pre- 
pared, and  the  proportion  of  foreign  fubftances  with 
which  it  is  mixed.  The  principal  fhades  are  copper 
colour,  violet,  and  blue.  That  indigo,  which  has 
the  fmalleft  fpecific  gravity,  is  always  moft  efteemed  ; 
becaufe  it  is  moft  free  from  impurities.  Bergmanf,  „ 
found  the  pureft  indigo  of  commerce  which  he  could  tf'**' 
procure,  compofed  of 

47  pure  indigo, 

12  gum, 
6  refin, 

.  22  earth, 

13  oxyd  of  iron. 
too  (b). 

N  n  2  pure> 


(b)  Prouft  informs  us,  that  he  found  magnefia,  even  abundantly,  in  indigo.— Nichofon's  Jour.  III.  325. 
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Pure  indigo  is  infoluble  in  water,  alcohol,  aether, 
and  oils :  neither  alkalies  nor  earths  have  any  action  on 
it ;  none  of  the  acids  hitherto  tried  have  any  effect  on 
it,  except  the  nitric  and  fulphuric.  Nitric  acid  very 
foon  converts  it  into  a  dirty  white  colour,  and  at  laft  de- 
compofes  it  completely.*  When  the  acid  is  concen- 
trated, it  even  fets  fire  to  the  indigo  (c)  ;  when  it  is 
diluted,  the  indigo  becomes  brown,  cryftals  make  their 
appearance,  refembling  thofe  of  oxalic  and  tartarous 
acids  ;  and  there  remains  behind,  after  the  acid  and  the 
cryftals  are  wafhed  off,  a  vifcid  fubftance,  of  a  very  bit- 
ter tafte,  and  poffefling  many  of  the  properties  of  a 
refin.f  i- 

Concentrated  fulphuric  acid  difTolves  indigo  readily, 
and  much  heat  is  evolved.  The  faturated  folution  is 
opaque,  and  confequently  black  ;  but  it  afTumes  a  deep 
blue  colour  when  diluted  with  water.  This  folution  is 
well  known  in  commerce  under  the  name  of  liquid  blue. 
Bancroft  has  given  it  the  name  of  fulphat  of  indigo.  Du- 
ring the  folution  of  the  indigo,  fome  fulphurous  acid, 
and  fome  hydrogen  gas,  are  evolved, %  and  the  blue 
colour  of  the  indigo  is  much  heightened.  Thefe  facts 
have  led  Bancroft  to  fuppofe,  that  the  indigo,  during 
its  folution,  combines  with  an  additional  quantity  of 
oxygen.*  This  may  poflibly  be  the  cafe,  but  the  phe- 
nomena are  not  fufficient  to  eftablifhit:  for  the  hy- 
drogen gas  and  fulphurous  acid  evolved  may  owe  their 
formation,  not  to  the  action  of  the  fulphuric  acid  on  in- 
digo, but  upon  the  impurities  with  which  it  is  always 
mixed  ;  and  the  improvement  of  the  colour  may  be 
owing  to  the  abfence  of  thefe  impurities.  The  carbo- 
nats  of  fixed  alkalies  precipitate  flowly  from  fulphat  of 
indigo  a  blue  coloured  powder,  which  pofTeffes  the  pro- 
perties of  indigo  ;  but  it  is  foluble  in  mod  acids  and  in 
alkalies.  Pure  alkalies  deftroy  the  colour  and  proper- 
ties of  fulphat  of  indigo :  they  deftroy  alfo  precipitated 
indigo. §  Thefe  facts  give  fome  probability  to  Ban- 
croft's opinion  ;  but  they  do  not  eftablifh  it :  becaufe 
the  differences  between  common  and  precipitated  indi- 
go may  depend  merely  on  the  ftate  of  greater  minme- 
nefs  to  which  it  is  reduced,  which  prevents  the  attrac- 
tion of  aggregation  from  obftructing  the  action  of  other 
bodies.  Even  filica,  when  newly  precipitated,  is  folu- 
ble in  many  menftrua. 

3.  Indigo  has  a  very  ftrong  affinity  for  wool,  filk, 
cotton  and  linen.  Every  kind  of  cloth,  therefore,  may 
be  dyed  with  it,  without  the  affiftance  of  any  mordant 
whatever.  The  colour  thus  induced  is  very  permanent ; 
becaufe  the  indigo  is  already  faturated  with  oxygen, 
and  becaufe  it  is  not  liable  to  be  decompofed  by  thofe 
fubftances,  to  the  action  of  which  the  cloth  is  expofed. 
But  it  can  only  be  applied  to  cloth  in  a  ftate  of  folu- 
tion ;  and  the  only  folvent  known  being  fulphuric  acid, 
it  would  feem  at  firft  fight  that  the  fulphuric  acid  fo- 
lution is  the  only  ftate  in  which  indigo  can  be  employ- 
ed as  a  dye. 

The  fulphat  of  indigo  is  indeed  often  ufed  to  dye 
wool  and  filk  blue ;  but  it  can  fcarcely  be  applied  to 
cotton  and  linen,  becaufe  the  affinity  of  thefe  fubftances 
for  indigo  is  not  great  enough  to  enable  them  readily 


Part  III. 

to  decompofe  the  fulphat.  The  colour  given  by  ful-  Blue. 
phat  of  indigo  is  exceedingly  beautiful ;  it  is  known  by 
the  name  of  Saxon  blue ;  becaufe  the  procefs,  which 
was  difcovered  by  counsellor  Barth  in  1740,  was  firft 
carried  on  at  Groffenhayn  in  Saxony.  The  method 
of  the  original  inventor  was  very  complicated,  from  the 
great  number  of  ufelefs  ingredients  which  were  mixed 
with  the  fulphat.  But  thefe  ingredients  were  gradually 
laid  afide,  and  the  compofition  Amplified  by  others,  af- 
ter the  nature  of  it,  which  was  for  fome  time  kept  fe- 
cret,  became  known  to  the  public.  The  beft  procefs 
is  that  of  Mr  Poerner.*  *  Infrua'm 

One  part  of  indigo  is  to  be  difiblved  in  four  parts  of-/"r/'^rt* 
concentrated  fulphuric  acid ;  to  the  folution  one  part la  re'ntur,t 
of  dry  carbonat  of  potafs  is  to  be  added,  and  then  it  is  P'  *  3' 
to  be  diluted  with  eight  times  its  wtight  of  water. 
The  cloth  muft  be  boiled  for  an  hour  in  a  folution,  con- 
taining five  parts  of  alum  and  three  of  tartar  for  every 
32  parts  of  cloth.  It  is  then  to  be  thrown  into  a  wa- 
ter bath,  containing  a  greater  or  fmaller  proportion  of 
the  diluted  fulphat  of  indigo,  according  to  the  fhade 
which  the  cloth  is  intended  to  receive.  In  this  bath 
it  muft  be  boiled  till  it  has  acquired  the  wifhed-for  co- 
lour. The  alum  and  tartar  are  not  intended  to  act  as 
mordants,  but  to  facilitate  the  decompofition  of  the 
fulphat  of  indigo.  Bergman  afcertained  that  alum  pof- 
feffes  this  property.  The  alkali  added  to  the  fulphat 
anfwers  the  fame  purpofe.  Thefe  fubftances,  alfo,  by 
faturating  part  of  the  fulphuric  acid,  ferve,  in  fome 
meafure,  to  prevent  the  texture  of  the  cloth  from  being 
injured  by  the  action  of  the  acid,  which  is  very  apt  to 
happen  in  this  procefs. 

4.  But  fulphat  of  indigo  is  by  no  means  the  only  fo-       417' 
lution  of  that  pigment  employed  in  dyeing.     By  far  Method  of 
the  moft  common  method,  and  indeed  the  only  method  dYeing  bT 
known  before   1 740,  is  to  deprive  indigo  of  the  oxy-  ^ccomP?" 
gen  to  which  it  owes  its  blue  colour,  and  thus  to  re- 
duce it  to  the  ftate  of  green  pollen ;  and  then  to  dif- 
folve  it  in  water  by  means  of  alkalies,  or  alkaline  earths, 
which  in  that  ftate  act  upon  it  very  readily.     Indigo 
is  precifely  in  the  ftate  of  green  pollen  when  it  is  firft 
extracted  from   the  plant  in  the  fcalding  procefs  de- 
fcribed  by  Dr  Roxbourgh.      If,  therefore,  there  were 
any  method  of  flopping  fhort  here,  and  of  feparating 
the  pigment  while  it  retains  its  green  colour,  it  would 
be  precifely  in  the  ftate  beft  adapted  for  dyeing.     No- 
thing more  would  be  neceflary  but  to  difTolve  it  in  wa- 
ter by  means  of  an  alkali,  and  to  dip  the  cloth  into  the 
folution. f 

But  as  indigo  is  not  brought  home  to  us  in  that  ftate, 
the  dyer  is  under  the  necetfity  of  undoing  the  laft  part 
of  the  indigo  maker's  procefs,  by  feparating  again 
the  oxygen,  and  reftoring  it  to  its  original  green  co- 
lour. Two  different  methods  are  employed  for  this 
purpofe.  The  firft  of  thefe  methods  is  to  mix  with  in- 
digo a  folution  of  fome  fubftance  which  has  a  ftronger 
affinity  for  oxygen  than  the  green  bafis  of  indigo. 
Green  oxyd  of  iron,  for  inftance,  and  different  metallic 
fulphurets.  If,  therefore,  indigo,  lime,  and  green  ful- 
phat of  iron,  be  mixed  together  in  water,  the  indigo 

gradually 
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f  Bancroft 


(c)  The  combuftion  of  indigo  by  nitric  acid,  of  the  denfity  1.520,  was  firft  publifhed  by  Mr  Sage  ;  but. 
Woulfe  appears  to  have  obferved  the  fact  before,  him,  and  to  have  pointed  it  out  to  Rouellej  who  (hewed  it  in 
bis  lectures.     ProuJlt  NkholjbrCs  Jour,  III.  325.. 
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gradually  lofes  its  blue  colour,  becomes  green,  and  is 
diflblved,  while  the  green  oxyd  of  iron  is  converted  in- 
to the  red  oxyd.  The  manner  in  which  thefe  changes 
take  place  is  obvious.  Part  of  the  lime  decompofes 
the  fulpbat  of  iron  ;  the  green  oxyd,  the  inftant  that  it 
is  fet  at  liberty,  attracts  oxygen  from  the  indigo,  de- 
compofes it,  and  reduces  it  to  the  ftate  of  green  pollen. 
This  green  pollen  is  immediately  diflblved  by  the  ac- 
tion of  the  reft  of  the  lime.  In  like  manner,  indigo  is 
diflblved,  when  mixed  in  water,  with  pure  antimony 
and  potafs,  or  with  fulphuret  of  arfenic  and  potafs.  For 
thefe  interefting  fades  we  are  indebted  to  Mr  HauiT- 
man. 

The  fecond  method  is  to  mix  the  indigo  in  water 
with  certain  vegetable  fubftances  which  readily  undergo 
fermentation.  During  this  fermentation,  the  indigo  is 
deprived  of  its  oxygen,  and  diflblved  by  means  of  quick- 
lime or  alkali,  which  is  added  to  the  folution.  The 
firft  of  thefe  methods  is  ufually  followed  in  dyeing  cot- 
ton and  linen;  the  fecond,  in  dyeing  wool  and  filk. 

5.  In  the  dyeing  of  wool,  woad  and  bran  are  com- 
d :  a  blue  monly  employed  as  vegetable  ferments,  and  lime  as  the 
folvent  of  the  green  bafe  of  the  indigo.  Woad  con- 
tains itfelf  a  colouring  matter  precifely  fimilar  to  in- 
digo ;  by  following  the  common  procefs,  indigo  may 
be  extracted  from  it.  In  the  ufual  ftate  of  woad,  when 
purchafed  by  the  dyer,  the  indigo  which  it  contains  is 
probably  not  far  from  the  ftate  of  green  pollen.  Its 
quantity  in  woad  is  but  fmall,  and  it  is  mixed  with  a 
great  proportion  of  other  vegetable  matter.  Before 
the  introduction  of  indigo  into  Europe,,  woad  alone 
was  employed  as  a  blue  dye ;  and  even  as  late  as  the 
17th  century,  the  ufe  of  indigo  was  reftricted  in  differ- 
ent countries,  and  dyers  obliged  to  employ  a  certain 
quantity  of  woad(o).  But  thefe  abfurd  reftriclions 
were  at  laft  removed,  and  woad  is  now  fcarcely  ufed  in 
dyeing,  except  as  a  ferment  to  indigo.  The  blue  co- 
louring matter,  however,  which  it  contains,  muft,  in 
all  cafes,  contribute  confiderably  to  the  dye. 

A  fufficient  quantity  of  woad,  mixed  with  bran,  is 
put  into  a  wooden  veflel  filled  with  warm  water,  whofe 
temperature  is  kept  up  fufficiently  to  enfure  fermenta- 
tion. Afterwards  quicklime  and  indigo  are  added.  The 
indigo  is  deprived  of  its  oxygen,  and  diflblved  by  the 
lime.  When  the  folution  is  complete,  the  liquid  has  a 
green  colour,  except  at  the  furface,  where  it  is  copper 
coloured,  or  blue,  becaufe  the  indigo  at  the  furface 
abforbs  oxygen  from  the  air,  and  aifumes  its  natural 
colour.  The  woollen  cloth  is  dipped  in,  and  paifed  thro' 
the  liquid  as  equably  as  poflible,  piece  after  piece;  thofe 
pieces  being  firft  dyed  which  are  to  aflume  the  deepeft 
fhade.  No  part  of  the  cloth  fhould  come  in  contact 
with  the  fediment,  which  would  fpoil  the  colour.  When 
the  cloth  is  firft  taken  out  of  the  vat,  it  is  of  a  green 
colour;  but  it  foon  becomes  blue,  by  attracting  oxygen 
from  the  air.  It  ought  to  be  carefully  wafhed,  to  car- 
ry off  the  uncombined  particles.  This  folution  of  in- 
digo is  liable  to  two  inconveniences  :  1.  It  is  apt  fome- 
times  to  run  too  faft  into  the  putrid  fermentation  :  this 
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may  be  known  by  the  putrid  vapours  which  it  exhales, 
and  by  the  difappearing  of  the  green  colour.  In  this 
ftate  it  would  foon  deftroy  the  indigo  altogether.  The 
inconvenience  is  remedied  by  adding  more  lime,  which 
has  the  property  of  moderating  the  putrefcent  tenden- 
cy. 2.  Sometimes  the  fermentation  goes  on  too  lan- 
guidly. This  defect  is  remedied  by  adding  more  bran 
or  woad,  in  order  to  diminifh  the  proportion  of  quick- 
lime. 

6.  Silk  is  ufually  dyed  blue  by  the  following  pro- 
cefs  :  Six  parts  of  bran,  and  fix  of  indigo,  with  nearly- 
one  part  of  madder,  are  ftirred  into  a  fufficient  quan- 
tity of  water,  in  which  fix  parts  of  common  potafh  of 
commerce  is  diflblved.  The  liquid  is  kept  at  a  tempe- 
rature proper  for  fermentation.  When  the  indigo,  de- 
prived of  its  oxygen  by  the  fermentation,  is  diflblved 
by  the  potafs,  the  liquid  aifumes  a  green  colour.  The 
filk,  previously  well  fcoured,  is  put  into  the  folution  in 
fmall  quantities  at  a  time  ;  then  wrung  out  of  the  dye, 
and  hung  up  in  the  open  air,  till  the  green  colour  which 
it  has  at  firft  is  changed  into  blue.  By  this  method, 
filk  can  only  be  made  to  receive  a  light  blue  colour. 
In  order  to  give  filk  a  dark  blue,  it  muft  previoufly  re- 
ceive what  is  called  a  ground  colour;  that  is,  be  previ- 
oufly dyed  fome  other  colour.  A  particular  kind  of 
red  dye-ftuff,  called  archil  (e),  is  commonly  employed 
for  this  purpofe. 

The  madder  employed  in  the  above  procefs  may,  at 
firft  fight,  appear  fuperflupus  ;  it  feems,  however,  to 
contribute  fomething  to  the  colour. 

7.  Cotton  and  linen  are  dyed  blue  by  the  following  Cotton,andi 
procefs  :  One  part  of  indigo,  one  part  of  green  fulphat  linen, 

of  iron,  and  two  parts  of  quicklime,  are  ftirred  into  a 
fufficient  quantity  of  water.  The  folution.  is  at  firft 
green,  but  it  gradually  aifumes  a  yellow  colour,  and  its 
furface  is  covered  with  a  ihining  copper  coloured  pelli- 
cle. The  cloth  is  to  be  allowed  to  remain  in  the  folution 
for  five  or  fix  minutes.  When  taken  out,  it  has  a  yellow 
colour ;  but  on  expofure  to  the  atmofphere,  it  foon  be- 
comes green,  and  then  blue,  in  confequence  of  the  ab- 
forption  of  oxygen.  The  indigo,  in  this  procefs,  feems 
to  be  deprived  of  a  greater  quantity  of  oxygen  than  is 
neceflary  to  reduce  it  to  the  ftate  of  green  pollen.  Mr 
Hauflman  has  obferved,  that  the  cloth  acquires  a  much 
deeper  colour,  provided  it  be  plunged,  the  inftant  it  is 
taken  out  of  the  dyeing  vat,  into  water  acidulated  with 
fulphuric  acid.  It  is  ufual  to  dip  the  cloth  into  a  fuc- 
ceilion  of  vats,  variouily  charged  with  colouring  mat- 
ter; beginning  with  the  vat  which  contains  leaft  co-. 
louring  matter,  and  paffing  gradually  to  thofe  which 
contain  moft.  By  this  contrivance  the  cloth  is  dyed 
more  equally,  than  it  probably  would  be,  if  it  were 
plunged  all  at  once  into  a  faturated  folution  of  colour-, 
ing  matter. 
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The  principal  colouring  matters  employed^  to  dye  Yellow 
yellow  are  -weld,  fufic,  and  quercitron  bark.  dyes. 

1.  Refeda  luteola,  known  in  this  country  by  the  name 

of 


(d)  The  employment  of  indigo  was  ftrictly  prohibited  in  England  in  the  reign  of  Queen  Elizabeth  ;  nor 
was  the  prohibition  taken  off  till  the  reign  of  Charle*  II.  It  was  prohibited  alfo  in  Saxony.  In  the  edict  it  is, 
fpoken  of  as  a  corrofive  fubftance,  and  called  food  for  the  devil.  Colbert  reftricted  the  French  dyers  to  a  certai^ 
quantity  of  it. 

(e)  This  will  be  defcribed  in  a  fubftqueut  fecYion. 


236 

Yellow- 

422 
Weld. 


Dyeing    SUBSTANCES. 


•*  Berthol- 
let,  ii.  260, 

423 
Fuftic. 


f  Id.  ii. 
269. 
424 

Querci- 
tron. 


of  nveld,  is  a  plant  which  grows  wild  very  commonly  in 
Scotland,  and  in  mod  European  countries.  Cultivated 
weld  has  a  more  {lender  Item  than  the  wild  kind,  but  it 
is  more  valuable,  becaufe  it  is  much  more  rich  in  co- 
louring matter.  It  is  an  annual  plant,  of  a  yellowifh 
green  colour,  furniihed  with  a  great  number  of  .fmall 
leaves.  When  ripe  it  is  pulled,  dried,  tied  up  in  par- 
cels, and  in  that  ftate  fold  to  the  dyer. 

Weld  readily  yields  its  colouring  matter  to  water. 
The  faturated  decoction  of  it  is  brown  ;  but  when  fuffi- 
ciently  diluted  with  water  it  becomes  yellow.  Acids 
render  its  colour  fomewhat  paler,  but  alkalies  give  it  a 
deeper  (hade.  When  alum  is  added  to  it,  a  yellow  co- 
loured precipitate  falls  down,  confiding  of  alumina  com- 
bined with  the  colouring  matter  of  weld.  The  affinity 
therefore  of  this  colouring  matter  for  alumina  is  lb 
great,  that  it  is  able  to  abitract,  it  from  fulphuric  acid. 
Its  affinity  for  oxyd  of  tin  is  at  leaft  equally  great ;  for 
muriat  of  tin  caufes  a  copious  bright  yellow  precipitate, 
compofed  of  the  colouring  matter  and  the  oxyd  com- 
bined. Moft  of  the  metallic  falts  occafion  fimilar  pre- 
cipitates, but  varying  in  colour  according  to  the  metal 
employed.  With  iron,  for  inftance,  the  precipitate  is 
dark  grey,  and  with  copper  brownifh  green.* 

2.  The  moras  tincloria  is  a  large  tree  which  grows  in 
the  Weft  India  iflands.  The  wood  of  this  tree  is  of  a 
yellow  colour,  with  orange  veins.  The  French  call  it 
yellow  wood  (lots  jaune);  but  the  Englifh  dyers  have 
given  it  the  abfurd  name  of  old fujlic (f) .  This  wood 
has-  been  introduced  into  dyeing  fince  the  difcovery  of 
America.  The  precife  time  is  not  known  ;  but  that  it 
was  ufed  in  England  foon  after  the  middle  of  the  17th 
century,  is  evident  from  Sir  William  Petty's  paper  on 
Dyeing,  read  to  the  Royal  Society  foon  after  its  inftitu- 
tion.     In  that  paper  particular  mention  is  made  of  old 

fujlic. 

Fuftic  gives  out  its  colouring  matter  with  great  faci- 
lity to  water.  The  faturated  decoction  of  it  is  of  a 
deep  reddifh  yellow  colour  ;  when  fufficiently  diluted  it 
becomes  orange  yellow.  Acids  render  it  turbid,  give 
it  a  pale  yellow  colour,  and  occafion  a  flight  greenilh 
precipitate,  which  alkalies  rediflblve.  Alkalies  give 
the  decoction  a  very  deep  colour,  inclining  to  red  ;  fome 
time  after  they  have  been  added,  a  yellow  matter  fepa- 
rates  from  the  liquid,  and  either  fwims  on  the  furface, 
or  adheres  to  the  fides  of  the  veffel.  Alum,  fulphat 
of  iron,  of  copper,  and  of  zinc,  produce  precipitates 
compofed  of  the  colouring  matter  combined  refpective- 
ly  with  the  bafes  of  thefe  different  falts  ;  and  the  colour 
varies  according  to  the  fubftance  with  which  this  co- 
louring matter  is  combined.  With  alumina  it  is  yel- 
low ;  with  iron,  yellowifh  brown  ;  with  copper,  brown- 
ifh yellow  j  and  with  zinc,  greenifh  brown,  f 

3.  The  quercus  nigra,  to  which  Dr  Bancroft  has 
given  the  name  of  quercitron,  is  a  large  tree  which  grows 
naturally  in  North  America.  Dr  Bancroft  difcovered, 
about  the  year  1784,  that  the  bark  of  this  tree  contains 
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a  great  quantity  of  yellow  colouring  matter,;  and  fince 
that  time  it  has  been  introduced  into  dyeing  with  much 
advantage.  To  prepare,  is  for  the  dyer,  the  epidermis 
is  fhaved  off,  and  then  it  is  ground  in  a  mill.  It  fepa- 
rates  partly  into  ftringy  filaments,  and  partly  into  a  fine 
light  powder.  Both  of  thefe  contain  colouring  matter, 
and  therefore  are  to  be  employed  ;  but  as  they  contain 
unequal  quantities,  they  fhould  be  ufed  in  their  natural 
proportions. 

Quercitron  bark  readily  gives  out  its  colouring-  mat- 
ter to  W2ter  at  the  temperature  of  ioo°.  The  infufion 
has  a  yellowiih  brown  colour,  which  is  rendered  lighter 
by  acids,  and  darker  by  alkalies.  Alum  occafions  a. 
fcanty  precipitate  of  a  deep  yellow  colour  ;  muriat  of 
tin,  a  copious  bright  yellow  precipitate  ;  fulphat  of  tin* 
a  dark  olive  precipitate  ;  and  fulphat  of  copper,  a  pre- 
cipitate of  a  yellow  colour  inclining  to  olive. ^ 

4.  Befides  thefe  dye  (tuffs  there  are  others  occafion 
ally  ufed  by  dyers.    The  following  are  the  moft  remark- 
able: 

Genijla  tincloria,  or  dyers  broom.     This  plant  yields  a  °W   y61' 
very  inferior  yellow ;  it  is  only  ufed  for  coarfe  woollen 
Huffs. 

Serratula  tincloria,  or  fanv-wort.  This  plant  yields  a 
yellow  nearly  of  the  fame  nature  with  weld;  for  which, 
therefore,  it  is  a  good  fubftitute. 

Juglans  alba,  or  American  hiccory.  The  bark  of  this 
tree  yields  a  colouring  matter  exactly  fimilar  to  that  of 
quercitron  bark,  but  much  fmaller  in  quantity. 

Anotta  is  a  name  given  to  a  red  pafte  formed  of  the 
berries  of  the  bixa  orellana,  a  tree  which  is  a  native  of 
America.  This  pafte  yields  its  colouring  matter  to  a 
folution  of  alkali  in  water.  The  folution  affords  an  ex- 
ceedingly beautiful  yellow  dye,  but  very  fading,  and  in- 
capable of  being  fixed  by  any  known  mordant. 

Turmeric  is  the  root  of  the  curcuma  longa,  a  plant 
which  grows  both  in  the  Eaft  and  Weft  Indies.  It  is 
richer  in  colouring  matter  than  any  other  yellow  dye 
(luff.  It  yields  very  beautiful  yellows,  but  too  fading 
to  be  of  much  ufe,  and  no  mordant  has  any  influence 
in  contributing  to  their  permanence. 

5.  Yellow  colouring  matters  have  too  weak  an  afK 
nity  for  cloth  to  produce  permanent  colours  without  quires  a 
the  ufe  of  mordants.     Cloth,  therefore,  before  it  be  mordant 
dyed  yellow,  is  always  prepared  by  combining  fome 
mordant  or  other  with  it.     The  mordant  moft  com- 
monly employed  for  this  purpofe  is  alumina.     Oxyd  of 
tin  is  fometimes  ufed  when  very  fine  yellows  are  want- 
ed.    Tan  is  often  employed  as  a  fubfidiary  to  alumina, 
in  order  to  fix  it  more  copioufly  on  cotton  and  linen. 
Tartar  is  alfo  ufed  as  an  auxiliary  to  brighten  the  co- 
lour ;  and  muriat  of  foda,  fulphat  of  lime,  and  even  ful- 
phat of  iron,  in  order  to  render  the  fhade  deeper. 

6.  The  yellow  dyed  by  means  of  fuftic  is  more  per- 
manent, but  not  fo  beautiful  as  that  given  by  weld  or 
quercitron.  As  it  is  permanent,  and  not  much  injured 
by  acids,  it  is  often  ufed  in  dyeing  compound  colours 

where 
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(f)  The  rhus  coiinus,  or  Venice  fiirtiach,  is  a  fmall  flirub,  formerly  employed  as  a  yellow  dye,  but  now  almofl; 
out  of  ufe.  The  French  call  it  fuflet,  from  which  word  it  is  probable,  as  Dr  Bancroft  fuppofes,  that  our  dyers 
formed  the  term  fujlic.  When  the  morus  tincloria  was  introduced  as  a  dye-ftuff,  they  gave  it  the  fame  name  : 
but  in  order  to  diftinguifli  the  two,  they  called  the  fumach,  which  was  a  fmall  ihrub,  young  fujlic;  and  the  morus* 
which  was  a  large  tree,  old  fujlic.     See  Bancroft,  i.  413. 


CI  ip.  I v* 

7|BeW.  where  a  yellow  is  required.  The  mordant  is  alumina. 
When  the  mordant  is  oxyd  of  iron,  fuftic  dyes  a  good 
permanent  drab  colour.. 

Weld  and  quercitron  bark  yield  nearly  the  fame  kind 
of  colour  ;  but  as  the  bark  yields  colouring  matter  in 
much  greater  abundance,  it  is  much  more  convenient, 
and,  upon  the  whole,  cheaper  than  weld.  It  is  pro- 
bable, therefore,  that  it  will  gradually  fuperfede  the  ufe 
of  that  plant.  The  method  of  unrig  each  of  thefe  dye 
Muffs  is  nearly  the  fame. 

7.  Wool  may  be  dyed  yellow  by  the  following  pro- 
cefs  :     Let  it  be  boiled   for  an   hour,  or  more,  with 
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previoufly  alumed,  fhould  be  dipped  in,  and  continued 
till  it  afnimes  the  wifiied-for  colour.  When  the  fhade  re- 
quired is  deep,  a  little  chalk  or  pearl  afh  fhould  be  added 
towards  the  end  of  the  operation.  When  a  very  lively 
yellow  is  wanted,  a  little  murio-fMphst  of  tin  fhould  be 
added,  but  not  too  much,  becaufe  tin  always  injures 
the  gloffinefs  of  filk.  The  proportions  may  be  4  parts 
of  bark,  3  of  alum,  and  2  of  murio-fulphat  of  tin.^[ 

Silk  is  dyed  fine  orange  and  aurora  colours  by  annot- 
ta.  The  procefs  is  merely  dipping  the  filk  into  an  al- 
kaline folution  of  annotta.  To  produce  the  orange 
fhade  the  alkali  is  faturated  with  lemon 


^f  Bancroft, 
»•  345- 


1  is  faturated  with  lemon  juice.  The 
about  -g-th  of  its  weight  of  alum,  difTolved  in  a  fufficient  colours  thus  produced  are  exceedingly  beautiful,  but 
quantity  of  water.     It  is  then  to  be  plunged,  without     they  want  permanency.  429 

being  rinced,  into  a  bath  of  warm  water,  containing  in         9.  The  common  method  of  dyeing  cotton  and  linen  Cotton, 

yellow,  has  been  defcribed  in  the  article  Dyeing  in  the  and  lmen" 
Encyclopedia.     The  cloth  is  firft  foaked  in  a  folution  of 
alum,  and  then  dyed  in  a  decoftion  of  weld.     After 


it  as  much  quercitron  bark  as  equals  the  weight  of  the 
alum  employed  as  a  mordant.  The  cloth  is  to  be  turn- 
ed through  the  boiling  liquid  till  it  has  acquired  the 

intended  colour.     Then  a  quantity  of  clean  powdered  ■  this  it  is  foaked  for  an  hour  in  a  folution  of  fulphat  of 

chalk,  equal  to  the  hundredth  part  of  the  weight  of  the  copper,  and,  laftly,  it  is  boiled  for  an  hour  in  a  folution 

cloth,  is  to  be  ftirred  in,  and  the  operation  of  dyeing  of  hard  foap.     This  procefs,  befides  the  expence  of  it, 

continued  for  eight  or  ten  minutes  longer.     By  this  is  defective ;  becaufe  the  yellow  is  neither  fo  beautiful 

method  a  pretty  deep  and  lively  yellow  may  be  given  nor  fo  permanent  as  it  might  be  if  the  mordant  were 

•  hncro/t,  <fully  as  permanent  a&  weld  yellow.*  ufed  in  a  different  form. 

For  very  bright  orange,  or  golden  yellows,  it  is  ne-         The  method  recommended  by  Dr  Bancroft  is  much  , 

ceflary  to  have  recourfe  to  the  oxyd  of  tin  as  a  mor-  more  advantageous,  yielding  more  permanent  and  beau- 

dant.     A  fine  orange  yellow  may  be  given  to  woollen  tiful  colours  at  a  fmaller  expence.    The  mordant  fhould 

cloth,  by  putting,  for  every  ten  parts  of  cloth,  one  part  be  acetite  of  alumina,  prepared  by  diflblving  1  part  of  ' 

of  bark  into  a  fufficient  quantity  of  hot  water  ;  after  a  acetite  of  lead,  and  3  parts  of  alum,  in  a  fufficient  quan- 
tity of  water.  This  folution  fhould  be  heated  to  the 
temperature  of  ioo°,  the  cloth  fhould  be  foaked  in  it 


i.15' 


few  minutes,  an  equal  weight  of  murio-fulphat  of  tin  is 
to  be  added,  and  the  mixture  well  ftirred.     The  cloth 
acquires  the  wifhed-for  colour  in  a  few  minutes  when 
\;\d.  329.  brifkly  turned  in  this  bath.f 

The   fame   procefs  will  ferve   for  producing  bright 
golden  yellows,  only  fome  alum  muff  be  added  along  with 


for  two  hours,  then  wrung  out  and  dried.  The  mak- 
ing may  be  repeated,  and  the  cloth  again  dried  as  be- 
fore. It  is  then  to  be  barely  wetted  with  lime  water, 
and  afterwards  dried.     The  making  in  the  acetite  of  ' 


■bid'  330. 


in.     For  the  brighteft  golden  yellow,  the  propor-  alumina  may  be  again  repeated;  and  if  the  fhade  of 

tions  fufficient  for   dyeing  100  parts  of  cloth  are,   10  yellow  is  required  to  be  very  bright  and  durable,  the 

parts  of  bark,  7    parts  of  murio-fulphat  of  tin,  and  5  alternate  wetting  with  lime  water,  and  foaking  in  the 

parts  of  alum.    All  the  poffible  fhades  of  golden  yellow  mordant,  maybe  repeated  three  or  four  times.     By 

may  be  given  to  cloth  merely  by  varying  the  propor-  this  contrivance  a  fufficient  quantity  of  alumina  is  com- 

tion  of  the  ingredients  according  to  the  (had?. J:  bined  with  the  cloth,  and  the  combination  is  rendered 

In  order  to  give  the  yellow  that  delicate  green  fhade  more  permanent  by  the  addition  of  fome  lime.     The 

fo  much  admired  for  certain  purpofes,  the  fame  procefs  dyeing  bath  is  prepared  by  putting  12  or   18  parts  of 

may  be  followed,  only  tartar  muft  be  added  in  different  quercitron  bark  (according  to  the  depth  of  the  fhade 

proportions  according  to  the  fhade.     Thus  to  dye  100  required),  tied  up  in  a  bag,  into  a  fufficient  quantity  of 


cold  water.  Into  this  bath  the  cloth  is  to  be  put,  and 
turned  round  in  it  for  an  hour,  while  its  temperature  is 
gradually  raifed  to  about  1200.  It  is  then  to  be  brought 
to  a  boiling  heat,  and  the  cloth  allowed  to  remain  in  it 
after  that  only  a  few  minutes.  If  it  be  kept  long  at  a 
boiling  heat  the  yellow  acquires  a  fhade  of  brown** 

Another  way  of  dyeing  cotton  and  linen  very  per- 
manent yellows,  would  be  to  imitate  the  method  adopt- 


parts  of  cloth  a  full  bright  yellow,  delicately  inclining 
togreen,  8  parts  of  bark,  6  of  murio-fulphat,  6  of  alum, 
and  4  of  tartar,  are  to  be  employed.  The  tartar  is  to 
be  added  at  the  fame  time  with  the  other  mordants.  If 
the  proportion  of  alum  and  tartar  be  increafed,  the 
green  fhade  is  more  lively  :  to  render  it  as  lively  as  pof- 
fible, all  the  four  ingredients  ought  to  be  employed  in 
equal  proportions.     As  thefe   fine  lemon-yellows  are 

generally  required  only  pale,  10  parts  of  each  of  the  ed  for  dyeing  cotton  in  the  Eaft.  That  method  is  in- 
ingredients  will  be  fufficient  to  dye  about  300  parts  of  deed  exceedingly  tedious,  but  it  might  be  very  much 
clothe  fhortened  by  carefully  attending  t®  the  ufes  of  the  in- 

By  adding  a  fmall  proportion  of  cochineal,  the  co-    gredients.     The  effential  part  of  the  procefs  is  to  caufe 
Ibid  r??  lour  may  be  raifed  to  a  fine  orange,  or  even  an  auroralj.     the  alumina  to  combine  in  fufficient  quantity  with  the 
4*8  8.  Silk  may  be  dyed  different  fhades  of  yellow,  either    cloth,  and  to  adhere  with  fufficient  firmneis  to  enfure  a 

Silk,  by  weld  or  quercitron  bark,  but  the  laft  is  the  cheapeft  permanent  colour.  This  is  accomplifhed  by  ufmg  three 
of  the  two.  The  proportion  fhould  be  from  1  to  2  mordants;  firft  oil,  then  tan,  and  laftly  alum.  The 
parts  of  bark  to  1 2  parts  of  filk,  according  to  the  fhade.  combination  of  thefe  three  fubftances  produces  a  mor- 
The  bark,  tied  up  in  a  bag,  fhould  be  put  into  the  dye-  dant  which  enfures  a  very  permanent  colour, 
ine  veffel  while  the  water  which  it  contains  is  cold,  and  The  cotton  is  firft  foaked  in  a  bath  compofed  of  a 
^hen  it  has  acquired  the  heat  of  about  ioo°,  the  filk,    fufficient  quantity  of  oil,  and  mixed  with  a  vveas  folu- 

'  uon 


Ibid. 


Ibid.  35I. 
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tion  of  foda.  Animal  oil  feems  to  anfwer  beft  for  the 
purpofe.  Vogler  found  that  glue  anfwered  extremely 
well.  The  foda  fliould  be  cauftic  ;  In  that  ftate  it  com- 
bines with  the  oil,  and  enables  the  cloth  to  abforb  it 
equally.  It  is  then,  after  being  wafhed,  put  into  an 
infufion  of  nut  galls  (the  whiter  the  better).  The  tan 
combines  with  the  oil,  while  the  gallic  acid  carries  off. 
the  alkali  that  may  remain  attached  to  the  cloth.  The 
infufion  ought  to  be  hot ;  and  the  cotton,  after  coming 
out  of  it,  fhould  be  dried  as  quickly  as  pofllble.  Care 
mould  be  taken  that  the  quantity  of  galls  do  not  ex- 
ceed a  juft  proportion  compared  with  the  oil,  other- 
wife  the  colour  will  be  darkened.  The  cotton,  thus 
prepared,  is  to  be  put  into  a  folution  of  alum.  There 
is  a  ftrong  affinity  between  tan  and  alumina ;  in  confe- 
quence  of  which,  the  alum  is  decompofed,  and  the  alu- 
mina combines  with  the  tan  in  fufficient  abundance.f 
The  cotton,  thus  prepared,  is  to  be  dyed,  as  above  de- 
fcribed,  with  quercitron  bark. 

Mr  Chaptal,  whofe  ingenious  labours  have  contri- 
buted exceedingly  to  elucidate  the  theory  of  dyeing, 
has  propofed  an  exceedingly  fimple  and  cheap  method 
of  dyeing  cotton  a  fine  permanent  nankeen  yellow.  His 
procefs  is  as  follows  (g). 

Cotton  has  fo  ftrong  an  affinity  for  oxyd  of  iron, 
that  if  put  into  a  folution  of  that  oxyd  in  any  acid 
whatever,  it  decompofes  the  fait,  abforbs  the  iron,  and 
acquires  a  yellow  colour.  The  cotton  to  be  dyed 
is  to  be  put  into  a  cold  folution  of  fulphat  of  iron,  of. 
the  fp.  gr.  i. 020;  it  is  then  wrung  out,  and  put  di- 
re&ly  into  a  ley  of  potafs,  of  the  fp.  gr.  1.010,  into 
which  a  folution  of  alum  has  been  poured  till  it  was  fa- 
turated  with  it.  After  the  cotton  has  remained  in  this 
bath  four  or  five  hours,  it  may  be  taken  out,  wafhed, 
and  dried.  By  this  procefs  cotton  may  be  dyed  all 
the  different  fhades  of  nankeen,  by  varying  the  propor- 
tion of  the  fulphat  of  iron.  This  colour  has  the  ad- 
vantage of  not  being  injured  by  wafhing,  and  of  being 
exceedingly  cheap. § 


Part  III. 


Sect.  III.     Of  Red. 

Red  dyes.        The  principal  colouring  matters  employed  in  dyeing 
red  are,  kermes,  cochineal,  archil,  madder,  carthamus,  and 
43 %       Brazil  wood. 

Kermes,  1.  In  different  parts  of  Afia  and  the  fouth  of  Eu- 

rope, there  grows  a  fmall  fpecies  of  oak,  to  which  Lin- 
naeus gives  the  name  of  quercus  cocci/era.  On  this  oak 
refides  a  fmall  infect,  of  a  reddifh  brown  colour ;  in 
commerce  it  is  known  by  the  name  of  kermes.  This 
infect  is  a  fpecies  of  coccus :  Linnaeus  called  it  coccus 
ilicis.  Thefe  infects  are  gathered  in  the  month  of  June, 
when  the  female,  which  alone  is  ufeful,  is  fwelled  with 
eggs.  They  are  fteeped  for  ten  or  twelve  hours  in  vi- 
negar to  kill  the  young  infects  contained  in  the  eggs, 
and  afterwards  dried  on  a  linen  cloth.  In  this  ftate 
they  are  fold  to  the  dyer. 

Kermes  readily  gives  out  its  colouring  matter  to 
water  or  alcohol.  It  was  much  ufed  by  the  ancients  in 
dyeing ;  the  colours  which  it  produced  were  highly 
efteemed,  being  inferior  in  price  only  to  their  celebrat- 
ed purple.     They  gave  it  the  name  of  coccus. 


The  colour  which  it  communicates  to  cloth  is  ex-      r 
ceedingly  permanent,  but  being  far  inferior  in  beauty 
to  thofe  which  may  be  obtained  from  cochineal,  it  has 
been  but  little  employed  by  dyers  fmce  that  fplendid 
pigment  came  into  common  ufe. 

2.  Cochineal  is  likewife  an  infect,  a  fpecies  of  coccus.  Cochineal 
Linnaeus,  diftinguifhes  it  by  the  name  coccus  caBi.  It 
inhabits  different  fpecies  of  cacti,  but  the  moft  perfect 
variety  is  confined  to  the  ca8us  coccinillifer.  The  cochi- 
neal  infect  was  firft  difcovered  in  Mexico ;  the  natives 
had  employed  it  in  their  red  dyes  before  the  arrival  of 
the  Spaniards.  It  became  known  in  Europe  foon  after 
the  conqueft  of  Mexico;  and  the  beauty  of  the  colour  ! 
which  it  communicates  to  cloth  very  foon  attracted  ge- 
neral attention.  For  many  years  it  was  miftaken  for  a 
vegetable  production,  as  had  been  the  cafe  alio  with  the. 
kermes.  Different  accounts  of  its  real  nature  had  in- 
deed appeared  very  early  in  the  Philofophical  Trans- 
actions ;  but  the  opinion  of  Pomet,  who  infilled  that 
it  was  the  feed  of  a  particular  plant,  gained  fo  much  1 
credit,  that  it  was  not  entirely  deftroyed  till  the  publi- 
cation of  Mr  Ellis's  paper  in  the  52d  volume  of  the 
Philofophical  Tranfactions,  which  eftablifhed  the  con- 
trary beyond  the  poflibility  of  doubt. 
.  The  female  cochineal  infect  remains  like  the  kermes, 
during  her  whole  life  adhering  to  a  particular  fpot  of 
the  tree  on  which  it  feeds.  After  fecundation,  her 
body  ferves  merely  as  a  nidus  for  her  numerous  eggs9 
and  gradually  fwells  as  thefe  advance  towards  maturity. 
In  this  ftate  the  infects  are  gathered,  put  into  a  linen 
bag,  which  is  dipt  into  hot  water  to  deftroy  the  life  of 
the  young  animals  contained  in  the  eggs,  and  then 
dried.  In  this  ftate  they  are  fent  to  Europe  and  fold 
to  the  dyer. 

The  quantity  of  cochineal  difpofed  of  in  Europe  is 
very  great.  Bancroft  informs  us,  that  the  Spaniards 
annually  bring  to  market  about  600,000  lbs.  of  it. 
Hitherto  the  rearing  of  the  infects  has  belonged  almoft 
exclufively  to  that  nation.  Other  nations  have  indeed 
attempted  to  fhare  it  with  them,  but  without  any  re- 
markable fuccefs ;  as  the  Spaniards  ufe  every  precau- 
tion to  confine  the  true  cochineal,  and  even  the  fpecies 
of  ca&us  on  which  it  feeds,  to  Mexico.  Mr  Thiery 
de  Menonville  was  fortunate  enough  to  procure  fome 
fpecimens  of  both,  and  to  transfer  them  in  fafety  to  St 
Domingo  ;  but  after  his  death,  the  infects  were  allow- 
ed to  perifh.  The  wild  cochineal  infect,  which  differs 
from  the  cultivated  kind  merely  in  being  fmaller,  and 
containing  lefs  colouring  matter,  was  produced  in  St 
Domingo,  in  confiderable  quantities,  before  the  com- 
mencement of  the  prefent  war.  Several  fpirited  Bri- 
tifti  gentlemen  have  lately  contrived  to  procure  the  in- 
fect ;  and  vigorous  efforts  are  making  to  rear  it  in  the 
Eaft  Indies.  We  have  not  yet  learned  the  fuccefs  of 
thefe  attempts;  but  we  have  reafon  to  hope  every  thing 
from  the  zeal  and  abilities  of  thofe  gentlemen  who  have 
taken  an  active  part  in  the  entsrprize. 

Cochineal  readily  gives  out  its  colouring  matter  t» 
water.  The  decoction  is  of  a  crimfon  colour,  inclin- 
ing to  violet :  It  may  be  kept  for  a  long  time  without 
putrifying  or  lofing  its  tranfparency.     Sulphuric  acid 

gives 


(g)  We  ought  to  mention,  that  this  procefs,  or  at  leaft  one  very  fimilar,  has  been  long  well  known  to  the 
calico  printers  of  this  country.    Moft  of  their  brown  yellows,  or  drabs,  are  dyed  with  iron. 
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gives  it  a  red  colour,  inclining  to  yellow,  and  occafions 
a  fmall  fine  red  precipitate.  Tartar  gives  it  a  yellowifh 
red  colour,  which  becomes  yellow  after  a  fmall  quan- 
tity of  red  powder  has  fubfided.  Alum  brightens  the 
colour  of  the  decoction,  and  occafions  a  crimfon  preci- 
pitate. Muriat  of  tin  gives  a  copious  fine  red  precipi- 
tate ;  fulphat  of  iron,  a  brownifh  violet  precipitate  ;  ful- 
phat  of  zinc,  a  deep  violet  precipitate;  acetite  of  lead, 
f  Bertholkt,  and  fulphat  of  copper,  violet  precipitates. f 
«•  173-  Water  is  not  capable  of  extracting  the  whole  of  the 

colouring  matter  of  cochineal ;  but  the  addition  of  a 
little  alkali  or  tartar  enables  the  water  to  extract  the 
*  Ibid.  175.  whole  of  it.* 

and  Ban-  ^.  Archil (h)  is  a  pafle  formed  of  the  lichen  roccella, 

ere/t,i.27i.  p0uncjecj  ancj  kept  moift  for  fome  time  with  ftale  urine. 
It  gives  out  its  colouring  matter  to  water,  to  alcohol 
(1),  and  to  a  folution  ot  ammonia  in  water. 

The  lichen  roccella  grows  abundantly  in  the  Canary 
iflands,  from  which  it  is  imported  and  fold  to  the  dyers. 
Other  lichens  are  likewife  ufed  to  dye  red,  efpecially 
the  parellus,  from  which  the  pigment  called  litmus,  and 
by  chemifls  tum/o/e,  is  prepared  ;  the  omphalodes  and  tar- 
tareus,  which  are  often  employed  in  this  country  to 
dye  coarfe  cloths.  To  thefe  many  others  might  be 
-added  ;  but  the  reader  may  confult  the  treatifes  of  Hoff- 
man and  Weltring  on  the  fubject. 

4.  The  rubia  tinblorum  is  a  fmall  well  known  plant, 
cultivated  in  different  parts  of  Europe  for  the  fake  of 
its  roots,  which  are  known  by  the  name  of  madder. 
They  are  about  the  thicknefs  of  a  goofe  quill,  fome- 
what  tranfparent,  of  a  reddifh  colour,  and  a  ftrong  fmell. 
They  are  dried,  cleaned,  ground  in  a  mill,  and  in  that 
ftate  ufed  by  dyers. 

Madder  gives  out  its  colouring  matter  to  water*  The 
infufion  is  of  a  brownifh  orange  colour ;  alum  produces 
in  it  a  deep  brownifh  red  precipitate ;  alkaline  carbo- 
nats,  a  blood  red  precipitate,  which  is  redifTolved  on  add- 
ing more  alkali.  The  precipitate  occafioned  by  acetite 
of  lead  is  brownifh  red  ;  by  nitrat  of  mercury,  purplifh 
brown  ;  by  fulphat  of  iron,  a  fine  bright  brown.  Af- 
ter the  red  colouring  matter  has  been  extracted  from 
madder  by  water,  it  is  ftill  capable  of  yielding  a  brown 

colour.^ 

5.  Carthamus  tintlorius  is  an  annual  plant,  cultivat- 
ed in  Spain,  Egypt,  and  the  Levant,  for  the  fake  of 

'  its  flowers,  which  alone  are  ufed  in  dyeing.  After  the 
juice  has  been  fqueezed  out  of  thefe  flowers,  they  are 
wafhed  repeatedly  with  fait  water,  prefTed  between  the 
hands,  and  fpread  on  mats  to  dry.  Care  is  taken  to 
cover  them  from  the  fun  during  the  day,  and  to  expofe 
them  to  the  evening  dews,  in  order  to  prevent  them 
Suppl.  Vol.  III. 
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from  drying  too  faft. 
Egypt. 

The  flowers  of  carthamus  contain  two  colouring 
matters  5  a  yellow,  which  is  foluble  in  water,  and  a  red, 
infoluble  in  water,  but  foluble  in  alkaline  carbonats, 
The  method  of  preparing  them  above  defcribed,  is  in- 
tended to  carry  off  the  yellow  colouring  matter,  which 
is  of  no  ufe,  and  to  leave  only  the  red.  After  the 
flowers  are  thus  prepared,  they  are  of  a  red  colour,  and 
have  loft  nearly  one-half  of  their  weight.  An  alkaline 
ley  readily  extracts  their  colouring  matter,  which  may 
be  precipitated  by  faturating  the  alkali  with  an  acid. 
Lemon  juice  is  commonly  ufed  for  this  purpofe,  becaufe 
it  does  not  injure  the  colour  of  the  dye.  Next  to  ci- 
tric, fulphuric  acid  is  to  be  preferred,  provided  too 
great  a  quantity  be  not  ufed.  The  red  colouring  mat-, 
ter  of  carthamus,  extracted  by  carbonat  of  foda,  and 
precipitated  by  lemon  juice,  conftitutes  the  rouge  em- 
ployed by  the  ladies  as  a  paint.  It  is  afterwards 
ground  with  a  certain  quantity  of  talc.  The  finenefs 
of  the  talc,  and  the  proportion  of  it  mixed  with  the  car- 
thamus, occafion  the  difference  between  the  cheaper 
and  dearer  kinds  of  rouge. 

6.  Brazil  wood,  or  fernamlouc,  as  it  is  called  by  the  Brazil 
French,  is  the  wood  of  the  cafalpinia  crijla,  a  tree  wood. 
which  grows  naturally  in  America  and  the  Weft  In- 
dian iflands.  It  is  very  hard  ;  its  fpecific  gravity  is 
greater  than  that  of  water ;  its  tafte  is  fweetifh :  its 
colour,  when  frefh  cut,  is  pale ;  but  after  expofure  to 
the  atmofphere,  it  becomes  reddilh. 

Brazil  wood  yields  its  colouring  matter  to  alcohol, 
and  likewife  to  boiling  water.  The  decoction  is  of  a 
fine  red  colour.  The  mineral  acids  make  it  yellow,  \ 
and  occafion  a  reddifh  brown  precipitate.  Oxalic  acid  ^ 
caufes  an  orange  red  precipitate.  Fixed  alkali  gives 
the  decoction  a  crimfon  colour,  inclining  to  brown ; 
ammonia,  bright  purple.  Alum  occafions  a  copious 
crimfon  precipitate,  efpecially  if  alkali  is  added  at  the 
fame  time.  Sulphat  of  ironjenders  the  decoction  black. 
The  precipitate  produced  by  muriat  of  tin  is  rofe  co- 
loured }  that  by  acetite  of  lead  of  a  fine  deep  red.* 

The  decoction  of  Brazil  wood  is  fitter  for  dyeing 
after  it  has  flood  fome  time,  and  undergone  a  kind  of 
fermentation.  g 

7.  None  of  the  red  colouring  matters  has  fo  ftrong  Red  re- 
an  affinity  for  cloth  as  to  produce  a  permanent  red,  quires  a 
without  the  affiftance  of  mordants.     The  mordants  em-  -mordant* 
ployed  are  alumina  and  oxyd  of  tin  ;  oil  and  tan,  in 
certain  proceffes,  are  alfo  ufed  ;  and  tartar  and  muriat 

of  foda  are  frequently  called  in  as  auxiliaries. 

8.  Coarfe  woollen  fluffs  are  dyed  red  with  madder 

O  o  or 


*  Bertholkt, 
ii.  240. 


(h)  If  we  believe  Tournefort,  this  dye  fluff  was  known  to  the  ancients.  They  employed  it  to  dye  the  colour 
known  by  the  name  of  purple  of  Amorgos,  one  of  the  Cyclades  iflands.  If  this  account  be  accurate,  the  know- 
ledge of  it  had  been  loft  during  the  dark  ages.  It  was  accidentally  difcovered  by  a  Florentine  merchant  about 
the  year  1300,  who  obferved,  that  urine  gave  a  very  fine  colour  to  the  lichen  roccella.  Mr  Dufay  difcovered, 
that  archil  poffefTes  the  property  of  tinging  indelibly  white  marble,  of  forming  veins,  and  giving  it  the  appear- 
ance of  jafper.     See  Mem.  Par.  1732. 

(1)  The  tincture  of  archil  is  ufed  for  making  /pi/ it  of  wine  thermometers.  It  is  a  Angular  fact,  that  this  tinc- 
ture becomes  gradually  colourlefs  when  excluded  from  the  contact  of  air,  and  that  it  again  recovers  its  colour 
when  expofed  to  the  atmofphere.  The  phenomenon  was  firfl  obferved  by  the  Abbe  Nollet,  and  defcribed  bf 
him  in  an  eflay,  publifhed  among  the  memoirs  of  the  Academy  of  Sciences  for  1742. 
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or  archil;  but  fine  cloth  is  aimoft  exclusively  dyed  with 
cochineal  j  though  the  colour  which  it  receives  from 
kermes  is  much  more  durable.  Brazil  wood  is  fcarcely 
ufed,  except  as  an  auxiliary;  becaufe  the  colour  which 
it  imparts  to  wool  is  not  permanent. 

Wool  is  dyed  crwtfon,  by  firft  impregnating  it  with 
alumina  by  means  of  an  alum  bath,  and  then  boiling 
it  in  a  decoction  of  cochineal  till  it  has  acquired  the 
wifhed  for  colour.  The  crimfon  will  be  finer  if  the  tin 
mordant  be  fubftituted  for  alum  :  indeed  it  is  ufual  with 
dyers  to  add  a  little  nitro-muriat  of  tin  when  they  want 
fine  crimfons.  The  addition  of  archil  and  potafs  to 
the  cochineal,  both  renders  the  crimfon  darker  and 
gives  it  more  bloom  ;  but  the  bloom  very  foon  vanishes. 
For  paler  crimfons,  one-half  of  the  cochineal  is  with- 
drawn, and  madder  fubftituted  in  its  place. 

Wool  may  be  dyed  fcarlet,  the  moft  fplendid  of  all 
colours,  by  firft  boiling  it  in  a  folution  of  murio-ful- 
phat  of  tin  ;  then  dyeing  it  pale  yellow  with  quercitron 
bark,  and  afterwards  crimfon  with  cochineal :  For 
fcarlet  is  a  compound  colour,  confiding  of  crimfon  mix- 
ed with  a  little  yellow.  This  method  was  fuggefted 
by  Dr  Bancroft,  who  firft  explained  the  nature  of  the 
common  method.  The  proportions  which  he  gives  are 
eight  parts  of  murio-fulphat  of  tin  for  100  parts  of 
cloth.  After  the  cloth  has  been  boiled  in  this  fulution 
for  a  quarter  of  an  hour,  it  is  to  be  taken  out,  and 
about  four  parts  of  cochineal,  and  two  and  a  half  parts 
of  quercitron  bark,  are  to  be  thrown  into  the  bath. 
After  thefe  are  well  mixed,  the  cloth  is  to  be  returned 
again  to  the  bath,  and  boiled  in  it,  till  it  has  acquired 
the  proper  colour.* 

The  common  procefs  for  dyeing  fcarlet  is  as  follows  : 
Twelve  parts  of  tartar  are  diifolved  in  warm  water  ;  then 
one  part  of  cochineal  is  added,  and  foon  after  ten  parts 
of  nitro-muriat  of  tin,  When  the  bath  boils,  100  parts 
ot*  cloth  are  put  in,  turned  brifkly  through  the  bath, 
boiled  in  it  for  two  hours  ;  then  taken  out,  aired,  walk- 
ed, and  dried.  Into  another  bath  eleven  parts  of  co- 
chineal are  put;  and  after  its  colouring  matter  is  fuffi- 
ciently  extracted,  28  parts  of  nitro-rnuriat  of  tin  are 
added.  In  this  bath  the  cloth  is  boiled  for  an  hour, 
and  then  wafhed  and  dried. 

Every  preceding  writer  on  dyeing  took  it  for  grant- 
ed, that  the  yellow  tinge  neceffary  for  fcailet  was  pro- 
duced by  the  nitro-muriat  of  tin,  or  rather  by  the  ni- 
tric acid  of  that  compound,  and  that  the  tartar  was 
only  ufeful  in  enlivening  the  colour.  But  Dr  Bancroft 
afcertained,  by  actual  experiment,  that  nitro-muriat 
of  tin  has  no  fuch  effect ;  that  cloth,  impregnated  with 
this  or  any  other  tin  mordant,  and  afterwards  dyed 
with  cochineal,  acquires  only  a  crimfon  colour,  unlefs 
tartar  be  added  ;  that  the  tartar  has  the  property  of 
converting  part  of  the  cochineal  to  yellow;  and  there- 
fore is  the  real  agent  in  producing  the  fcailet  colou-. 
Good  fcarlet,  indeed,  cannot  be  made  without  tin  ;  be- 
caufe every  other  mordant  fullies  the  colour,  and  ren- 
ders it  dull.f 

9.  Silk  is  ufually  dyed  red  with  cochineal  or  cartha- 
mus,  and  fometimes  with  Brazil  wood.  Kermes  does 
not  anfwer  for  filk ;  madder  is  fcarcely  ever  ufed  for 
trnt  purpofe,  becaufe  it  does  not  yield  a  bright  enough 
coicur.  Archil  is  employed  to  give  filk  a  bloom  ;  but 
it  is  fcarcely  ufed  by  itfelf,  unlefs  when  the  colour  want- 
ed is  lilac 
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Silk  may  be  dyed  crimfon  by  fteeping  it  in  a  folu- 
tion of  alum,  and  then  dyeing  it  in  the  ufual  way  in  a 
cochineal  bath.  But  the  common  procefs  is  to  plunge  In  dydng 
the  filk,  after  it  has  been  alumed,  into  a  bath  formed  crimfon 
of  the  following  ingredients  :  Two  parts  of  white  galls, 
three  parts  of  cochineal,  three  fixteenths  of  tartar,  and 
three-fixteenrhs  of  nitro-muriat  of  tin,  for  every  fixteen 
parts  of  filk.  The  ingredients  are  to  be  put  into  boil- 
ing water  in  the  order  they  have  been  enumerated  ;  the 
bath  is  then  to  be  filled  up  with  cold  water ;  the  filk 
put  into  it,  and  boiled  for  two  hours.  After  the  bath 
has  cooled,  the  filk  is  ufaally  allowed  to  remain  in  it  for 


three  hours  longer. 
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The  colours  known  by  the  names  of  poppy,  cherry, 
rofe,  and  flefh-colour,  are  given  to  filk  by  means  of 
carthamus.  The  procefs  con  fills  merely  in  keeping  the 
filk,  as  long,  as  it  extracts  any  colour,  in  an  alkaline 
folution  of  carthamus,  into  which  as  much  lemon  juice 
as  gives  it  a  fine  cherry  colour  has  been  poured.  To 
produce  a  deep  poppy  red,  the  filk  muft  be  put  fuc- 
ceffively  into  a  number  of  fimilar  baths,  and  allowed 
to  drain  them.  When  the  filk  is  dyed,  the  colour  is 
brightened  by  plunging  it  into  hot  water  acidulated  with 
lemon  juice.  The  filk  ought  to  be  previoufly  dyed  yel- 
low with  anotta. 

Cherry  red  is  produced  the  fame  way,  only  the  anot- 
ta ground  is  omitted,  and  lefs  colouring  matter  is  ne- 
ceffary.     When  a  flefh  colour  is  required,  a  little  foap  Fle.frTred, 
fhould  be  put  into  the  bath,  which  foftens  the  colour, 
and  prevents  it  from  taking  too  quickly. 

To  leffen  the  expenfe,  fome  archil  is  often  mixed 
with  carthamus  for  dark  {hades. 

The  fame  (hades  may  be  dyed  by  means  of  brazil 
wood,  but  they  do  not  ftand.  44g 

Silk  cannot  be  dyed  a  full  fcarlet ;  but  a  colour  ap-    Scarlet, 
proaching  to  fcarlet  may  be  given  it,  by  firft  impregnat- 
ing the  fluff  with  murio  fulphat  of  tin,  and  afterwards 
dyeing  it  in  a  bath  eompofed  of  four  parts  of  cochi- 
neal and  four  parts  of  quercitron  bark.     To  give  the  co- 
lour more  body,  both  the  mordant  attd  the  dye  may  be 
repeated.*     A  colour  approaching  fcarlet  may  be  alio  *  Bancroft, 
given  to  filk,  by  firft  dyeing  it  crimfon,  then  dyeng  it  *■  3*2- 
with  carthamus,  and  lallly  yellow  without  heat.f  .j.  Bc-.-tholUt, 

10.  Cotton  and  linen  are  dyed   red  with  madder,  ii.  203. 
The  procefs  was  borrowed  from  the  Eaft»:   hence. the        447 
colour  is  often  called  Adrianotle  or  Turkey  red.     The  ^ow  t0 
cloth  is  firft  impregnated  with  011,  then  with  galls,  and  Gye  C°V 
laftly  with  alum,  in  the  manner  deferibed  in  the  laft  iinen  red. 
fe&ion.     It  is  then  boiled  for  an  hour  in   a  decoction 
of  madder,  which  is  commonly  mixed  with  a  quantity 
of  blood.     After  the  cloth  is  dyed,  it  is  plunged  into 
a  foda  ley,  in  order  to  brighten  the  colour.      The  ttd 
given  by  this  procefs  is  very  permanent,  and  when  pro- 
perly conducted  it  is  exceedingly  beautiful.     The  whole 
difficulty  confifts  in  the  application  of  the  mordant, 
which  is  by  far  the  moft  complicated  employed  in  the 
whole  art  of  dyeing. 

Cotton  may  be  dyed  fcarlet  by  means  of  murio-ful- 
phat of  tin,  cochineal,  and  querciiron  bark,  ufed  as  for 
filk ;  but  the  colour  is  too  fading  to  be  of  any  va- 
lue.* 


Sect.  IV.     Of  Black. 


*  Bancroft, 
i.  316. 
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1.  The  fubftances  employed  to  give  a  black  colour  Black  dyes. 
to  cloth  are  red  oxyd  of  iron  ana  tan.     Thefe  two  fub- 
ftances 
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ftances  hav*e  a  ftrong  affinity  for  each  other ;  and  when 
combined,  affume  a  deep  black  colour,  not  liable  to  be 
destroyed  by  the  action  of  air  and  light.  The  affinity 
which  each  of  them  has  for  the  different  kinds  of  cloth 
has  been  already  mentioned. 

2.  Logwood  is  ufually  employed  as  an  auxiliary,  be- 
caufe  it  communicates  luftre,  and  adds  confiderably  to 
the  fullnefs  of  the  black.  It  is  the  wood  of  the  tree 
called  by  Linnsus  h&matoxylum  campechianum^  which  is 
a  native  of  feveral  of  the  Weft  India  itlands,  and  of 
that  part  of  Mexico  which  furrounds  the  Bay  of  Hon- 
duras. It  yields  its  colouring  matter  to  water.  The 
decoction  is  at  firft  a  fine  red  bordering  on  violet,  but 
if  left  to  irfelf  it  gradually  affumes  a  black  colour.  A- 
cids  give  it  a  deep  red  colour;  alkalies  a  deep  violet, 
inclining  to  brown.  Sulphat  of  iron  renders  it  as  black 
as  ink,  and  occafions  a  precipitate  of  the  fame  colour. 
The  precipitate  produced  by  alum  ie  dark  red  ;  the  fu- 

*  Berthollet,  pernatent  liquid  becomes  yellowifti  red.* 

3.  Cloth,  before  it  receives  a  black  colour,  is  ufually 
dyed  blue.  This  renders  the  colour  much  fuller  and 
finer  than  it  other  wife  would  be.  If  the  cloth  be 
coarfe,  the  blue  dye  may  be  too  expenfive  ;  in  that  cafe 
a  brown  colour  is  given  by  means  of  walnut  peels. 

4.  Wool  is  dyed  black  by  the  following  procefs.  It 
is  boiled  for  two  hours  in  a  decoction  of  nut  galls,  and 
afterwards  kept  for  two  hours  more  in  a  bath  compofed 
of  logwood  and  fulphat  of  iron,  kept  during  the  whole 
time  at  a  fcalding  heat,  but  not  boiled.  During  the 
operation  it  muft  be  frequently  expofed  to  the  air  ;  be- 
caufe  the  green  oxyd  of  iron,  of  which  the  fulphat  is 
compofed  muft  be  converted  into  red  oxyd  by  absorb- 
ing oxygen,  before  the  cloth  can  acquire  a  proper  co- 
lour. The  common  proportions  are  five  parts  of  galls, 
five  of  fulphat  of  iron,  and  30  of  logwood  for  every 
100  of  cloth.  A  little  acetite  of  copper  is  commonly 
added  to  the  fulphat  of  iron,  becaufe  it  is  thought  to 
improve  the  colour. 

5.  Silk  is  dyed  nearly  in  the  fame  manner.  It  is 
capable  of  combining  with  a  very  great  deal  of  tan  ;  the 
quantity  given  is  varied  at  the  pleafure  of  the  artift,  by 
allowing  the  filk  to  remain  a  longer  or  (horter  time  in 
the  decoction.  After  the  galling,  the  filk  is  put  into  a 
folution  of  fulphat  of  iron  which  is  ufually  mixed  with 
a  certain  quantity  of  iron  filings  and  of  gum.  It  is 
occafionally  wrung  out  of  the  bath,  expofed  for  fome 
time  to  the  air,  and  again  immerfed.  When  it  has  ac- 
quired a  fufficiently  full  colour,  it  is  wafhed  in  cold  wa- 
ter, and  afterwards  fteeped  in  a  decoction  of  foap  to 
take  off  the  harfhnefs,  which  filk  always  has  after  being 

„  dyed  black. 
Linen,  and  6.  It  is  by  no  means  fo  eafy  to  give  a  full  black  to 
Cotton.  linen  and  cotton.  The  cloth,  previoufly  dyed  blue,  is 
fteeped  for  24  hours  in  a  decoction  of  nut  galls.  A 
bath  is  prepared,  containing  acetite  of  iron,  formed  by 
faturating  acetous  acid  with  brown  oxyd  of  iron.  In- 
to this  bath  the  cloth  is  put  in  fmall  quantities  at  a 
time,  wrought  with  the  hand  for  a  quarter  of  an  hour, 
then  wrung  out  and  aired,  again  wrought  in  a  frefh 
quantity  of  the  bath,  and  afterwards  aired.  Thefe  al- 
ternate proceffes  are  repeated  till  the  colour  wanted  is 
given.  A  decoction  of  alder  bark  is  ufually  mixed 
with  the  liquor  containing  the  nut  galls. 

It  would  probably  contribute  to  the  goodnefs  and 
permanence  of  the  colour,  if  the  cloth,  before  being 
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galled,  were  impregnated  with  oil,  by  being  fteeped  in    Brown. 
a  mixture  of  alkaline  ley  and  oil  combined  as  is   prac-  ^-^r^^>^ 
tifed  for  dyeing  cotton  red. 

Sect.  V.     Of  Brow  v. 

That  particular  brown  colour,  with  a  caft  of  yellow* 
which  the  French  aWfauve,  and  to  which  the  Englilh 
writers  on  dyeing  have  appropriated  the  word  fanun, 
though  in  fact  a  compound,  is  commonly  ranked  among 
fimple  colours  ;  becaufe  it  is  applied  to  cloth  by  a  fingle 
procefs.  The  fubftances  employed  to  produce  this  co- 
lour are  numerous  ;  but  we  (hall  fatisfy  ourfelves  with 
enumerating  the  following  :  454 

Walnut-peels  are  the  green  covering  of  the  wal-  ^rown 
nut.  When  firft  feparated,  they  are  white  internally  ;  yC3' 
but  foon  affume  a  brown,  or  even  a  black  colour,  on  ex- 
pofure  to  the  air.  They  readily  yield  their  colouring 
matter  to  water.  They  are  ufually  kept  in  large  cafes, 
covered  with  water,  for  above  a  year,  before  they  are 
ufed.  To  dye  wool  brown  with  them,  nothing  more 
is  neceffary  than  to  fteep  the  cloth  in  a  decoction  of 
them  till  it  has  acquired  the  wifhed-for  colour.  The 
depth  of  the  (hade  is  proportional  to  the  ftrength  of  the 
decoction.  The  root,  as  well  as  the  peel  of  the  wal- 
nut tree,  contains  the  fame  colouring  matter,  but  in 
fmaller  quantity.  The  bark  of  the  birch,  alfo,  and 
many  other  trees,  may  be  ufed  for  the  fame  purpofe. 

It  is  very  probable,  that  the  brown  colouring  matter 
is  in  thefe  vegetable  fubftances  combined  with  tan.  This 
is  certainly  the  cafe  in  fumach,  which  is  often  employ- 
ed to  produce  a  brown.  This  combination  explains  the 
reafon  why  no  mordant  is  neceffary  ;  the  tan  has  a 
ftrong  affinity  for  the  cloth,  and  the  colouring  matter 
for  the  tan.  The  dye  fluff  and  the  mordant  are  al« 
ready  in  fact  combined  together. 

Chap.  V.     Of  Compound  Colours. 

Compound  colours  are  produced  by  mixing  toge- 
ther two  ample  ones ;  or,  which  is  the  fame  thing,  by 
dyeing  cloth  firft  one  fimple  colour,  and  then  another. 
The  refult  i=  a  compound  colour,  varying  in  (hade  ac- 
cording to  the  proportions  of  each  of  the  fimple  co- 
lours employed.  453 

Compound  colours  are  exceedingly  numerous,  vary-  Divifion  of 
ing  ali-nod  to  infinity,  according  to  the  proportions  0fcoj11Pum(i 
the  ingredients  employed.     They  may  be  all  arranged 
under  the  following  claffes  : 

Mixtures  of  t.  blue  and  yellow, 

2.  blue  and  red, 

3.  yellow  and  red, 

4.  black  and  other  colours. 

To  defcribe  all  the  different  ihades  which  belong  to 
each  of  thefe  claffes,  wculd  be  impoffible  ;  and  even  if 
it  were  poffibie,  it  would  be  unneceffary  ;  becaufe  all 
the  proceiies  depend  upon  the  principles  laid  down  in 
the  preceding  chapters,  and  may  eatily  be  conceived 
and  varied  by  thofe  who  underftand  thefe  principles-. 
In  the  following  fections,  therefore,  it  will  be  fufficient 
to  mention  the  principal  compound  colours  produced 
by  the  mixture  of  fimple  colours,  and  to  exhibit  a  fpe- 
cimen  or  two  of  the  mode  of  producing  them. 

Sect.  I.     Of  Mixtures  of  Blue  and  Yellow. 

The  colour  produced  by  mixtures  of  blue  and  yellow 

O  o  2  is 
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Mixtures  Is  green ;   Which  is  diftinguifhed  by  dyers  by  a  great 
v  u  an^  var'ety  of  names,  according  to  the  depth  of  the  (hade, 
or  the  prevalence  of  either  of  the  component  parts. 
Thus  we  have  fea  green,  meadow  or  grafs  green,  pea 
green,   &c.  &c. 

Wool  is  ufually  dyed  green  by  giving  it  firft  a  blue  co- 
lour, and  afterwards  dyeing  it  yellow  ;  becaufe,  when  the 
yellow  is  firit  given,  feveral  inconveniences  follow  ;  the 
yellow  partly  feparates  again  inthe  blue  vat,  and  commu- 
nicates a  green  colour  to  it ;  and  thus  renders  it  ufelefs 
for  every  other  purpofe,  except  dyeing  green.  Any  of 
the  proceffes  for  dyeing  blue,  defcribed  in  the  laft  chap- 
ter may  be  followed  ;  care  being  taken  always  to  pro- 
portion the  depth  of  the  blue  to  the  lliade  of  the  green 
which  is  required.  The  cloth  thus  dyed  blue  may  re- 
ceive a  yellow  colour,  by  following  the  proceffes  de- 
fcribed in  the  laft  chapter  for  that  purpofe.  When  the 
fulphat  of  indigo  is  employed,  it  is  ufual  to  mix  all  the 
ingredients  together,  and  to  dye  the  cloth  at  once;  the 
colour  produced  is  known  by  the  name  of  Saxon,  or 
Englijh green.  One  of  the  moft  convenient  methods  of 
conducting  this  procefs  is  the  following. 

Six  or  eight  parts  of  quercitron  bark,  tied  up  in  a 
bag,  are  to  be  put  into  the  dyeing  veffel,  which  fhould 
contain  only  a  fmall  quantity  of  warm  water.  When 
the  water  boils,  fix  parts  of  murio-fulphat  of  tin,  and 
four  parts  of  alum,  are  to  be  added.  In  a  few  minutes 
the  dyeing  veffel  fhould  be  filled  up  with  cold  water, 
till  the  temperature  is  reduced  to  about  1300.  After 
this  as  much  fulphat  of  indigo  is  to  be  poured  in  as  is 
fufficient  to  produce  the  intended  fhade  of  green.  When 
the  whole  has  been  fufficiently  ftirred,  a  hundred  parts 
of  cloth  are  to  be  put  in,  and  turned  brifkly  for  about 
*  Bancroft,  fifteen  minutes,  till  it  has  acquired  the  wifhed-for  fhade.* 
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By  this  method,  a  much  more  beautiful  colour  is  ob- 
tained than  is  given  by  the  ufual  procefs,  in  which  fuftic 
is  employed  to  give  the  yellow  fhade. 

Silk,  intended  to  receive  a  green  colour,  is  ufually  dyed 
yellow  firft  by  means  of  weld,  according  to  the  procefs 
defcribed  in  the  laft  chapter;  afterwards,  it  is  dipped  into 
the  blue  vat,  and  dyed  in  the  ufual  manner.  To  deep- 
en the  fhade,  or  to  vary  the  tint,  decoftions  of  log- 
wood, anotta,  fuftic,  &c.  are  added  to  the  yellow  bath. 
Or  filk  may  be  dyed  at  once  green,  by  adding  fuitable 
proportions  of  fulphat  of  indigo  to  the  common  querci- 
tron bark  bath,  compofed  of  four  parts  of  bark,  three 
parts  of  alum  and  two  parts  of  murio-fulphat  of  tin.j- 
Cotton  and  linen  mull  be  firft  dyed  blue,  and  then 
yellow  according  to  the  methods  defcribed  in  the  laft 
chapter.  It  is  needlefs  to  add,  that  the  depth  of  each 
of  thefe  colours  muft  be  proportioned  to  the  fhade  of 
green  colour  which  it  is  the  intention  of  the  dyer  to  give. 

SECT.   II.     Of  Mixtures  of  Blue  and  Red. 

The  mixture  of  blue  and  red  produces  violet,  purple, 
and  lilac,  of  various  fhades,  and  known  by  vaiious 
names,  according  to  the  proportion  of  the  ingredients 
employed..  When  the  colour  is  deep,  and  inclines  moft 
to  blue,  it  is  called  violet ;  but  when  the  red  is  preva- 
lent, it  gets  the  name  of  purple.  When  the  fhade  is 
light,  the  colour  is  ufually  called  lilac.  For  violet, 
therefore,  the  cloth  muft  receive  a  deeper  blue  ;.  for 
purple,  a  deeper  red  ?  and  for  lilac,  both  of  thefe  co- 
lours muft  be  light. 

Wool  is  ufually  dyed  firft  blue  j  the  fhade,  even  for 
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violet,  ought  not  to  be  deeper  than  that  called  Jky  Hue ;  Mixtures 
afterwards  it  is  dyed  fcarlet,  in  the  ufual  manner.  The  of  Blue  and 
violets  and  purples  are  dyed  firft  ;  and  when  the  vat  is        Red- 
fomewhat  exhaufted,  the  cloth  is  dipped  in  which  is  to  ^^^ 
receive  the  lilac,    and  the  other  lighter  fhades.     By  How  in- 
means  of  fulphat  of  indigo,   the  whole  procefs  may  be  duced  on 
performed  at  once.    The  cloth  is  firft  alumed,  and  then  wool> 
dyed  in  a  veffel,  containing  cochineal,  tartar,  and  ful- 
phat of  indigo,  in  proportions  fuited  to  the  depth  of 
the  colour  required.*     A  violet  colour  may  alfo  be  gi- 
ven to  wool,  by  impregnating  it  with  a  mordant  com- 
pofed of  tin  diffolved  in  a  mixture  of  fulphuric  and  mu- 
riatic acids,  formed  by  diffolving  muriat  of  foda  in  ful- 
phuric acid :    to  which  folution  a   quantity   of  tartar 
and  fulphat  of  copper  is  added.     The    wool  is  then 
boiled^  in  a  deco&ion  of  logwood  till  it  has  acquired 
the  wifhed-for  colour,  f  ^  Decro^ 

Silk  is  firft  dyed  ciimfon,  by  means  of  cochineal,  in  «#<?,-»«•- 
the  ufual  way,  excepting  only  that  no  tartar,  nor  foln-  thollet>  ii# 
tion  of  tin  is  employed;  It  is  then  dipped  into  the3 
indigo  vat  till  it  has  acquired  the  wifhed-for  lliade.  The 
cloth  is  often  afterwards  paffed  through  an  archil  bath 
which  greatly  improves  the  beauty  of  the  colour.  Ar- 
chil is  often  employed  as  a  iubftitute  for  cochineal :  The 
filk  firft  receives  a  red  colour,  in  the  ufual  way,  by 
being  dyed  in  an  archil  bath  ;  afterwards  it  receives  the 
proper  fhade  of  blue.  The  violet,  or  purple,  given  by 
this  procefs  is  very  beautiful,  but  not  very  lafting.t  +  »   u  „  4 

ilk  may  be  dyed  violet  or  purple  at  once,  by  firft  jj.  3^, 
treating  it  with  a  mordant,  compofed  of  equal  parts  of 
nitro-muriat  of  tin  and  alum,  and  then  dipping  it  into 
a  cochineal  bath  into  which  a  proper  quantity  of  ful- 
phat of  indigo  has  been  poured.  But  this  dye  is  fa- 
ding ;  the  blue  colour  foon  decays,  and  the  filk  be- 
comes red.*  *  Gublubtt 

Cotton   and  linen  are  firft  dyed  blue,   then  galled,  BertbolUt, 
then  foaked  in  a  decodion  of  logwood  ;  fome  alum  and  "•  3*9- 
acetite  of  copper  are  added  to  the  decoaion,  and  the        461 
cloth  is  foaked  again.     This  procefs  i^  repeated  till  the  Cotton, 
proper  colour  is  obtained. f     The  colour  produced  by  and  lincn* 
this  method  is  not  nearly  equal  in  permanency  to  that  t  BertholhU- 
delcnbed  in  this  Supplement  under  the  word  Iron  ;  to  "'  337* 
which  we  beg  leave  to  refer  the  reader.     The  procefs 
there  defcribed  has  been  long  known ;  but  Mr  Chap- 
tal  has  (implified  it  fomewhat. 


Sect.  III.     Of  Mixtures  of  Tellow  and  Red. 
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The  colour  produced  by  the  mixture  of  red  and  yel-  Orange 
low  is  orange ;   but  almoft  an  infinity  of  fhades  refults  and  olive,, 
from  the  different  proportions  of  the  ingredients,  and 
from  the  peculiar  nature  of  the  yellow  employed.  Some- 
times blue  is  combined  with  red  and   yellow  on  cloth  ; 
the  refuking  colour  is  called  olive.  ,6, 

Wool  may  be  dyed  orange  by  precifely  the  fame  pro-  How  in. 
cefs  which  is  ufed  for  fcarlet,  only  the  proportion  of  red  duced  on 
muft  be  diminifhed,  and  that  of  yellow  increafed.  When  wool> 
wool  is  firft  dyed  red  with  madder,  and  then  yellow  with 
weld,  the  relulting  colour  is  called  cinnamon  colour.  The 
mordant,  in  this  cafe,  is  a  mixture  of   alum  and  tartar. 
The  fhade  may  be  varied  exceedingly,  by  ufing  other 
yellow  dye  fluffs  inltead  of  weld,  and  by  varying  the 
proportions,  according  to  circumftances.     Thus  a  red- 
difh   yellow  may  be  given  to  cloth,   by  fi  ft  dyeing  it 
yellow,  and  then  paffing  it  through  a  madder  bath.  4$4 

Silk  is  dyed  orange  by  means  of  carthamus :  the       Silk* 

method, 
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Mixtures   method  has  been  defcribed  in  the  luft  chapter.     Ci*ina-        This  ingenious  art  feems  to  have  originated  in  India,     Calico 

of  Black    mon  colour  is  given  to  it  by  dyeing  it,  previoufly  alum-  where   we   know  it  has  been  practifed  for  more  than  ^^i^j 

with  other  e£^  jn  a  bath  compofed  of  the  decoctions  of  logwood,  2000  years.     Pliny  indeed  informs  us,  that  the  Egyp-       467 

v^-?1"^  Brazil  wood,  and  iullic  mixed  together.  tians  were  acquainted  with  calico  printing;  but  a  va- Origin  of 

465  Cotton  and  linen  receive  a  cinnamon  colour  by  means  riety  of  circumftances  combine  to  render  it  more  than  calico 
Cotton,       of  weld  and  madder.  The  procefs  is  complicated.   The  probable  that  they  borrowed  it  from  India.     The  art  PnntinS' s 
and  hnen.    ^^  js  firft  dyed  with  weld  and  acetite  of  copper,  has  but  lately  been  cultivated  in  Europe  ;  but  the  en- 
then  dipped  in  a  folution  of  lulphat  of  iron,  then  gall-  lightened  induftry  of  our  manufacturers  has  already  im-. 

ed,  then  alumed,  and  then  dyed  in  the  ufual  way  with  proved  prodigioufly  upon  the  tedious  proceffes  of  their 

*  B  tlllt  madder.*  Indian  mailers.  No  art  has  rifen  to  perfection  with 
ii.  344.      '      F°r  olive,  the  cloth  is  firfl  dyed  blue,  then  yellow,  greater  celerity  :  a  hundred  years  ago  it  was  fcarcely 

and  laflly  paifed  through  a  nudder  batii.     The  ihade  kn  wn  in  Europe  ;  at  prefent,  the  elegance  of  the  pat-- 

depends  upon  the  proportion  of  each  of  thefe  colours,  terns,  the  beauty  and  permanency  of  the  colours,  and 

For  very  deep  fhades  the  cloth  is  alio  dipped  into  a  fo-  the  expedition  with  which  the  different  operations  are 

lution  of  lulphat  of  iron.  Cotton  and  linen  may  be  dyed  carried  on,  are  really  admirable. 

olive  by  dipping  them  into  a  bath,  compoied  of  the  de-         A  minute   detail  of  the  proceffes  of  calico  printing- 
coition  of  four  parts  of  weld  and  one  of  potafs,  mixed  would  not   only  be  foreign  to  the  plan  of  this  article, 
with  the  decoction  of  Brazil  wood  and  a  little  acetite  but  of  very  little  utility.     To  the  artifl   the  procelTes 
.  ryjfiife.   of  copper. f  are  already  known  ;  an  account  of  them  therefore  could 

L   Hid.  n  tit-       r\r  n/r-  .  r  r>  -.l    .i/      n  i  £'ve  him  no  new  information  ;  while  it  would  fatigue 

„y,  una.  Sect.  IV.     Of  Mixtures  of  Black  with  other  Colours.  fc    ,    ,  r         .  ,.    .    r  ,         ',  .„  ,    _»    , 

34j.  J  J  and  difappoint  th.fe  readers   who  wilh  to  underfland 

466  Strictly  fpeaking,  the  mixtures  belonging  to  this  the  principles  of  the  art.     We  fhall  content  ourfelves, 
Greys,         fection  are  not  mixtures  of  black  colours  with  other  co-  therefore,  with  a  fhort  view  of  thefe  principles.  4gg, 
drabs,  and  lours,  but  combinations  of  the  black  dje  with  other  co-         Calico  printing  confifts  in  impregnating  thofe  parts  it  confifts. 
browns.       lours ;  the  ingredients  of  which,  galls  and  brown  oxyd  of  the  cloth  which  are  to  receive  a  colour  with  a  mor-  in  apply- 

of  iron,  being  both  mordants,  variuufly  modify  other  dant,  and  then  dyeing  it  as  ufual   with  fome  dye  fluff  ingmor_ 
colouring  matters  by  combining  with  them.     Thus  if  or  other.     The  dye  fluff  attaches  itfelf  firmly   only  to  ~?8  par"- 
cloth  be  previoufly  combined  wuh  brown  oxyd  of  iron,  that  part  of  the  cloth  which  has  received  the  mordant.  cotton.° 
and  afterwards  dyed  yellow  with  quercitron  bark,  the  The  whole  furface  of  the  cotton  is  indeed  more  or  lefs 
refult  will  be  a  drab  of  different  fhades,  according  to  tinged  ;  but  by  wafhing  it,  and  bleaching  it  for  fome- 
the  proportion  of  mordant  employed.     When  the  pro-  days  on  the  grafs  with   the  wrong  fide  uppermofl,  all- 
portion  is  fmall,  the  colour  inclines  to  olive  or  yellow  ;  the  unmordanted  parts  refume  their  original  colour, 
on  the  contrary,  the  drab  may  be  deepened  or  fadden-  while  thofe  which  have  received  the  mordant  retain  it., 
ed,  as  the  dyers  fpeak,  by  mixing  a  little  fumach  with  Let  us  fuppofe,  that  a  piece  of  white  cotton  cloth  is  to. 

*  Bancroft    tne  bark.*     The  precautions  formerly  mentioned   in  receive  red  flripes ;  all  the  parts  where  the  ftripes  are 

i,  343.     '  applying  the  oxyd  muff:  be  observed.  to  appear  are  penciled  over  with  a  folution  of  acetite       459 

It  is  very  common  to  dip  cloth  already  dyed  fome  of  alumina.     After  this,  the  cloth  is  dyed  in  the  ufual  Which  is. 

particular  colour  into  a  folution  of  lulphat  of  iron,  and  manner  with  madder.     When  taken  out  of  the  dyeing  afterwards,, 

galls  or  fome  other  fubftance  containing  tan,  called  the  vefTel,  it  is  all  of  a  red  colour  ;  but  by  wafhing  and  dyed  and 

black  bath,  in  order  to  alter  the  lhade,  and  to  give  the  bleaching,  the  madder  leaves  every  part  of  the  cloth  bleacbed° 

colour  gi eater  permanency.     We  fhall  give  a  few  in-  white  except  the  flripes  impregnated  with  the   acetite 

fiances:  greater  minutenefs  would  be  inconfiflent  with  of  alumina,  which  remain  red.      In  the  fame  manner, 

the  nature  of  this  article,  may  yellow  flripes,  or  any  other  wifhed-for  figure,  be. 

Cioth   dyed    blue,  by   being  dipped  into  the  black  given  to  cloth,  by  fubftituting  quercitron  bark,  weld,, 

bath,  becomes  bluiflj  grey.     Cloth  dyed  yellow,  by  the  &c.  for  madder.. 

fame  procefs,  becoms  blachjh  grey,  drab,  or  yellowifh         When  different  colours  are  to  be  given  to  different- 

brcwn.     Cloth   previoufly  alumed,  and  dyed  in  a  de-  parts  of  the  cloth  at  the  fame  time,  it  is  done  by  im- 

coction  of  cochineal  and  acetite  of  iron,  acquires  a  per-  pregnating  it  with  various  mordants.     Thus  if  ftripes 

manent   violet  colour  inclining  to  brown,   or  a  lilac,  if  be  drawn  upon  a  cotton  cloth  with  acetite  of  alumina, 

*  r  hr  h  tne  dyeing  vtflel  be  fomewhat  exhaufled.*  Cloth  and  other  flripes  with  acetite  of  iron,  and  the  cloth  be 
Btrtholkt'  Iteeped  in  a  mordant,  compofed  of  alum  and  acetite  of  afterwards  dyed  in  the  ufual  way  with  madder  and 
»•  349-        iron  diffolved  in  water,  and  afterwards  dyed  in  a  bath  then   wafhed  and  bleached,  it  will  be  flriped  red  and 

compofed  of  the  decoction  of  galls  and  madder  mixed  brown.     The  fame  mordants  with  quercitron  barkgive 

together,  acquires  a  fine  deep  brown.     The  method  of  yellow,  and  olive  or  drab. 

varying  the  fhades  of  linen  and  cotton  will  be  readily         The  mordants  employed  in  calico  punting  are  ace-  Mordants 

conceived,  after  we  have  given  an  account  of  calico  tite  of  alumina  and  acetite  of  iron,  prepared  in  the  man-  employed, 

pjinting,  which  forms  the  fubject  of  the  next  chapter,  ner  defcribed  in  the  third  chapter  of  this  part.     Thefe 

mordants  are  applied  to  the  cloth,  either  with  a  pencil 

Chap.  VI.     Of  Calico  Printing.  or  by  means  of  blocks,  on  which  the  pattern,  according 

to  which  the  cotton  is  to  be  printed,  is  cut.     As  they 

Calico  printing  is  the  art  of  communicating  diffe-  are  applied  only,  to  particular  parts  of  the  cloth,  care 

rent  colours  to  particular  fpots  or  figures  on  the  fur-  muft  be  taken  that  none  of  them  fpread  to  the  part  of 

face  of  cotton  or  linen  cloth,  while  the  reft  of  the  ftuff  the  cloth  which  is  to  be  left  white,  and  that  they  do 

retains  its  original  whitenefs,  not  interfere  with  one  another  when  more  than  one  are. 
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applied.  If  thefe  precautions  be  not  attended  to,  all 
the  elegance  and  beauty  of  the  print  muft  be  deftroy- 
ed.  It  15  neceflary,  therefore,  that  the  mordants  fhould 
be  of  fuch  a  degree  of  confidence  that  they  will  not 
fpread  beyond  thofe  parts  of  the  cloth  on  which  they 
are  applied.  This  is  done  by  thickening  them  with 
flour  or  (larch  when  they  are  to  be  applied  by  the 
block,  and  with  gum  arabic  when  they  are  to  be  put 
on  with  a  pencil.  -  The  thickening  fhould  never  be 
greater  than  is  fufficient  to  prevent  the  fpreading 
of  the  mordants  ;  when  carried  too  far,  the  cotton  is 
apt  not  to  be  fufficiently  faturated  with  the  mordant ; 
of  courfe  the  dye  takes  but  imperfectly. 

In  order  that  the  parts  of  the  cloth  impregnated 
with  mordants  may  be  diftinguifhed  by  their  colour,  it 
is  ufual  to  tinge  the  mordants  with  fome  colouring 
matter  or  other.  The  printers  commonly  ufe  the  de- 
coction of  Brazil  wood  for  this  purpofe  ;  but  Bancroft 
has  objected  to  this  method,  becaufe  he  thinks  that  the 
Brazil  wood  colouring  matter  impedes  the  fubfequent 
procefs  of  dyeing.  It  is  certain,  that  the  colouring 
matter  cf  the  Brazil  wood  is  displaced  during  that  ope- 
ration by  the  fuperior  affinity  of  the  dye  fluff  for  the 
mordant.  Were  it  not  for  this  fuperior  affinity,  the 
colour  would  not  take  at  all.  Dr  Bancroft*  advifes 
to  colour  the  mordant  with  fome  of  the  dye  fluff  after- 
wards to  be  applied  ;  and  he  cautions  the  ufing  of  more 
for  that  purpofe  than  is  fufficient  to  make  the  mordant 
diftinguifhable  when  applied  to  the  cloth.  The  reafon 
of  this  precaution  is  obvious.  If  too  much  dye  be 
mixed  with  the  mordant,  a  great  proportion  of  the 
mordant  will  be  combined  with  colouring  matter ;  which 
mull:  weaken  its  affinity  for  the  cloth,  and  of  courfe 
prevent  it  from  combining  with  it  in  fufficient  quantity 
to  enfure  a  permanent  dye. 

Sometimes  thefe  two  mordants  are  mixed  together  in 
different  proportions  ;  and  fometimes  one  or  both  is 
mixed  with  an  infufion  of  fumach  or  of  nut  galls.  By 
thefe  contrivances,  a  great  variety  of  colours  are  pro- 
duced by  the  fame  dye  Huff. 

After  the  mordants  have  been  applied,  the  cloth 
muft  be  completely  dried.  It  is  proper  for  this  purpofe 
to  employ  artificial  heat  ;  which  will  contribute  fome- 
thing  towards  the  feparation  of  the  acetous  acid  from 
its  bafe,  and  towards  its  evaporation  ;  by  which  the 
mordant  will  combine  in  a  greater  proportion,  and 
more  intimately  with  the  cloth. 

When  the  cloth  is  fufficiently  dried,  it  is  to  be  warn- 
ed with  warm  water  and  cow  dung,  till  all  the  flour  or 
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gum  employed  to  thicken  the  mordants,  and  all  thofe  Calico 
parts  of  the  mordants  which  are  uncombined  with  the  Pnatingi 
cloth,  are  removed.  The  cow  dung  ferves  to  entangle 
thefe  Icol'e  particles  of  mordants,  and  to  prevent  them 
from  combining  with  thofe  parts  of  the  cloth  which  are 
to  remain  white.  After  this  the  cloth  is  thoroughly 
rinfed  in  clean  water. 

Almoft  the  only  dye  fluffs  employed  by  calico  prin-  Dyeluffs 
ters  are,  indigo,  madder,  and  quercitron  bark  or  weld.  ufcd. 
This  latt  fubftance,  however,  is  now  but  little  ufed  by 
the  printers  of  this  country,  except  for  delicate  greenifh 
yellows.  The  quercitron  bark  has  almoft  fuperfeded 
it ;  becaufe  it  gives  colours  equally  good,  and  is  much 
cheaper,  and  more  convenient,  not  requiring  fo  great  a 
heat  to  fix  it.  Indigo,  not  requiring  any  mordant,  is 
commonly  applied  at  once  either  with  the  block  or  a 
pencil.  It  is  prepared  by  boiling  together  indigo,  pot- 
afs  made  cauftic  by  quicklime,  and  orpiment:  the  fo- 
lution  is  afterwards  thickened  with  gum  (k).  It  muft 
be  carefully  fecluded  from  the  air,  otherwife  the  indigo 
would  foon  be  regenerated,  which  would  render  the 
folution  ufelefs.  Dr  Bancroft,  has  propofed  to  fubfti- 
tute  coarfe  brown  fugar  for  orpiment.  It  is  equally  ef- 
ficacious in  decompofing  the  indigo  and  rendering  it 
folubie  ;    while  it  likewife   ferves   all  the  purpofes  of 

gum-*  *  Bancroft, 

When  the  cloth,  after  being  impregnated  with  the  i.  lao. 
mordant,  is  fufficiently  cleanfed,  it  is  dyed  in  the  ufual 
manner.  The  whole  of  it  is  more  or  lefs  tinged  with 
the  dye  fluff.  It  is  well  walhed,  and  then  fpread  out 
for  fome  days  on  the  grafs,  and  bleached  with  the  wrong 
fide  uppermoft.  This  carries  the  colour  off  completely 
from  all  the  parts  of  the  cotton  which  have  not  imbibed 
the  mordant,  and  leaves  them  of  their  original  white- 
nefs,  while  the  mordanted  fpots  retain  the  dye  as  ftrong- 
ly  as  ever. 

Let  us  now  give  an  example  or  two  of  the  manner 
in  which  the  printers  give  particular  colours  to  cali- 
coes. Some  calicoes  are  only  printed  of  one  colour, 
others  have  two,  others  three,  or  more,  even  to  the  num- 
ber of  eight,  ten,  or  twelve.  The  fmaller  the  number 
of  colours,  the  fewer  in  general  are  the  proceffes.  ... 

1.  One  of  the  moft  common  colours  on  cotton  prints  Method  of 
is  a  kind  of  nankeen  yellow,  of  various  fhades,  down  to  printing 
a  deep  yellowifh  brown  or  drab.     It  is,  ufually  in  ftripes  drabs, 
or  fpots.     To  produce  it,  the  printers  befmear  a  block, 
cut  out  into  the  figure  of  the  print,  with  acetite  of  iron 
thickened  with  gum  or  flour ;  apply  it  to  the  cotton ; 
which,  after  being  dried  and  cleaned  in  the  ufual  manner, 

is 


(k)  Different  proportions  are  ufed  by  different  perfons.  Mr  Hauffman  mixes  25  gallons  of  water  with  16 
pounds  of  indigo  well  ground  (or  a  greater  or  fmaller  quantity,  according  to  the  quality  of  the  indigo  and 
the  depth  of  colour  wanted) ;  to  which  he  adds  30  pounds  of  good  carbonat  of  potafs,  placing  the  whole  over  a 
fire  ;  and  as  foon  as  the  mixture  begins  to  boil,  he  adds,  by  a  little  at  a  time,  12  pounds  of  quick  lime,  to  ren- 
der the  alkali  cauftic,  by  abforbing  its  carbonic  acid.  This  being  done,  12  pounds  of  red  orpiment  are  alfo 
added  to  the  mixture ;  which  is  then  ftirred,  and  left  to  boil  for  fome  little  time,  that  the  indigo  may  be 
perfectly  diffolved  ;  which  may  be  known  by  its  giving  a  yellow  colour  immediately  upon  being  applied  to  a 
piece  of  white  tranfparent  glafs.  M.  Oberkampf,  proprietor  of  the  celebrated  manufactory  at  Jouy  near  Ver- 
sailles, nfes  a  third  more  of  indigo  ;  and  others  ufe  different  proportions,  not  only  of  indigo,  but  of  lime,  potafs, 
and  orpiment;  which  all  feem  to  anfwer  with  nearly  equal  fuccefs :  but  with  the  bell  copper-coloured  Guata- 
mala  indigo,  it  is  certain  that  a  good  blue  may  be  obtained  from  only  half  the  quantity  prefcribed  by  Mr  Hauff- 
man, by  ufing  as  much  (tone,  or  oyfter  (hell  lime,  as  of  indigo,  nearly  twice  as  much  potafs,  and  a  fourth  part 
lefs  of  orpiment  than  of  indigo.     See  Bancroft)  I.  113. 
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Calico     is  plunged  into  a  potafs  ley.     The  quantity  of  acetite  of 
Printing.^  ;ron  js  always  proportioned  to  the  depth  of  the  intend- 
ed made. 

2.  For  yellow,  the  block  is  befmeared  with  acetite  of 
alumina.  The  cloth,  after  receiving  this  mordant,  is 
dyed  with  quercitron  bark,  and  then  bleached. 

3.  Red  is  communicated  by  the  fame  procefs,  only 
madder  is  fubftituted  for  the  bark. 

4.  The  fine  light  blues,  which  appear  fo  often  on 
printed  cottons,  are  produced,  by  applying  to  the  cloth 
a  block  befmeared  with  a  compufition,  confiding  part- 
ly of  wax,  which  covers  all  thofe  parts  of  the  cloth 
which  aie  to  remain  white.  The  cloth  is  then  dyed 
in  a  cold  indigo  vat ;  and  after  it  is  dry,  the  wax  com- 
pofitien  is  removed  by  means  of  hot  water. 

5.  Lilac,  flea  brown,  and  blackifh  brown,  are  given 
by  means  of  acetite  of  iron;  the  quantity  of  which  is 
always  proportioned  to  the  depth  of  the  lhade.  For 
very  deep  colours,  a  little  fumach  is  added.  The  cot- 
ton is  afterwards  dyed  in  the  ufual  manner  with  mad- 
der, and  then  bleached. 

6.  Dove  colour  and  drab,  by  acetite  of  iron  and 
quercitron  bark. 

When  different  colours  are  to  appear  in  the  fame 
print,  a  greater  number  of  operations  are  neceffary. 
Two  or  more  blocks  are  employed,  upon  each  of  which 
that  part  of  the  print  only  is  cut  which  is  to  be  of  fome 
particular  colour.  Thefe  are  befmeared  with  different 
tion  of  dif-  mordants,  and  applied  to  the  cloth,  which  is  afterwards 

ferent  co-     ^yed  as  uiual.     Let  us  fuppofe,  for  inftance,  that  three 
lours  to  the  ,  ,      ,  v    1  -..i  c     1 

fame  cloth.  blocks  are  applied  to  cotton ;  one  with  acetite  of  alu- 
mina, another  with  acetite  of  iron,  a  third  with  a  mix- 
ture of  thefe  two  mordants,  and  that  the  cotton  is  then 
dyed  with  quercitron  bark,  and  bleached.  The  parts 
impregnated  with  the  mordants  would  have  the  follow- 
ing colours. 
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Acetite  of  alumina, 

iron, 
The  mixture,     -     - 


Yellow, 

Olive,  drab,  dove(L), 

Olive  green,  olive. 


If  part  of  the  yellow  be  covered  over  with  the  indigo 
liquor,  applied  with  a  pencil,  it  will  be  converted  into 
green:  By  the  fame  liquid,  blue  may  be  given  to  i'uch 
parts  of  the  print  as  require  it. 

If  the  cotton  be  dyed  with  madder  inftead  of  querci- 
tron bark,  the  print  will  exhibit  the  following  colours  : 

Acetite  of  alumina,     -     -     -     Red, 

iron,       -     -     -     -     Brown,  black, 
The  mixture, Purple. 

When  a  greater  number  of  colours  are  to  appear; 
for  inftance,  when  thofe  communicated  by  bark  and 
thofe  by  madder  are  wanted  at  the  fame  time,  mor- 
dants for  part  of  the  pattern  are  to  be  applied  ;  the  cot- 
ton is  then  to  be  dyed  in  the  madder  bath  and  bleached; 
then  the  reft  of  the  mordants,  to  fill  up  the  pattern,  are 
added,  and  the  cloth  i.:  again  dyed  with  quercitron  bark 
and  bleached.  This  fecond  dyeing  does  not  much  af- 
fecTc  the  madder  colours  ;  becaufe  the  mordants,  which 
render  them  permanent,  arc  already  (saturated.     The 
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yellow  tinge  is  eafiiy  removed  by  the  fubfequent  bleach-      Calico 
ing.     Sometimes  a  new  mordant  is  alfo  applied  to  fome   Anting. 
of  the  madder  colours  ;  in  confequence  of  which  they  Vw^~s^w' 
receive  a  new  permanent  colour  from  the  bark.     After 
the  lad  bleaching,  new  colours  may  be  added  by  means 
of  the  indigo  liquor.     The  following  table  will  give  an 
idea  of  the  colours  which  may  be  given  to  cotton  by 
thefe  complicated  procefTes. 

I.   Madder  dye.  Colours . 

Acetite  of  alumina,     -     -     -     Red, 

iron,      ....     Brown,  black, 

Ditto  diluted, Lilac, 

Both  mixed, Purple. 

IT.  Bark  dye. 

Acetite  of  alumina,     -     -     -  Yellow, 

iron,      ....  Dove,  drab, 

Lilac  and  acetite  of  alumina,  Olive, 

Red  and  acetite  of  alumina,  Orange. 

III.   Indigo  dye. 

Indigo, Blue, 

Indigo  and  yellow       ...     Green. 

Thus  no  lefs  than   12  colours  may  be  made  to  appear 
together  in  the  fame  print  by  thefe  different  proceffes. 

Thefe  inftances  will  ferve  to  give  the  reader  an  idea 
of  the  nature  of  calico  printing,  and  at  the  fame  time 
afford  an  excellent  illuftration  of  the  importance  of  mor- 
dants in  dyeing.  oJ 

If  it  were  poffible  to  procure  colours  fufficiently  per-  Colours  foir 
manent,  by  applying  them  at  once  to  the  cloth  by  the  penciling. . 
block  or  the  pencil,  as  is  the  cafe  with  the  mordants, 
the  art  of  calico  printing  would   be   brought  to  the 
greateft  poffible  fimplicity  :  but  at  prefent  this  can  on- 
ly be  done  in  one  cafe,  that  of  indigo  ;  every  other  co- 
lour requires  dyeing.      Compolitions  indeed  may  be 
made  by  previoufly  combining  the  dye  ftuff  and  the 
mordants.     Thus  yellow  may  be  applied  at  once  by  em- 
ploying a  mixture  of  the  infuiion  of  quercitron  bark  and 
acetite  of  alumina ;  red,  by  mixing  the  fame  mordant 
with  the  decoclion  of  alumina,  and  fo  on.     Unfortu- 
nately the  colours  applied  in  this  way  are  far  inferior  in 
permanency  to  thofe  produced  when  the  mordant  is  . 
previoufly  combined  with  the  cloth,  and  the  dye  ftuff 
afterwards  applied  feparately.     In  this  way  are  applied, 
almoft  all  the  fugitive  colours  of  calicoes  which  wafhins: 
or  even  expofure  to  the  air  deftroys. 

As  the  application  of  colours  in  this  way  cannot  al- 
ways be  avoided  by  calico  printers,  every  method  of 
rendering  them  more  permanent  is  an  object  of  import- 
ance. We  fhall  therefore  conclude  this  chapter  with  a 
defcription  of  feveral  colours  of  this  kind  propofed  by 
Dr  Bancroft,  which  have  a  confiderable  degree  of  per-, 
manence. 

A  yelioiv  printing  colour  may  be  formed  by  the  fol- 
lowing method  :  Let  three  pounds  of  alum,  and  three 
ounces  of  clean  chalk,  be  firft  diffolyed  in  a  gallon  of 
hot  water,  and  then  add  two  pounds  of  fugar  of  lead;, 
ftir  this  mixture  occasionally  during  the  fpace  of  24  or 
36  hours,  then  let  it  remain  12  hours  at  reft,  and  af-, 
terwardsdecant  and  preferve  the  clear  liquor;  this  be-. 

ing< 


(1)  According  to  the  proportion  of  acetite  of  iron  employed. , 
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ing  dene,  pour  fo  much  mora  warm  water  upon  the  re- 
maining fediment,  as  after  ftirring  and  leaving  the  mix- 
ture to  fettle  will  afford  clear  liquor  enough  to  make, 
when  mixed  with  the  former,  three  quarts  of  this  alu- 
minous mordant  or  acetite  of  alumine.  Then  take  not 
lefs  than  fix,  nor  more  than  eight,  pounds  of  querci- 
tron bark  properly  ground  ;  put  this  into  a  tinned  cop- 
per vefTel,  with  four  or  five  gallons  of  clean  foft  water, 
and  make  it  boil  for  the  fpace  of  one  hour  at  lead,  add- 
ing a  little  more  water,  if  at  any  time  the  quantity  of 
liquor  fhould  not  be  fufficient  to  cover  the  furface  of 
the  bark  :  the  liquor  having  boiled  fufficiently,  fhould 
be  taken  from  the  fire,  and  left  undifturbed  for  half  an 
hour,  and  then  the  clear  decoction  fhould  be  poured  off 
through  a  fine  fieve  or  canvas  (trainer.  This  being  done, 
let  fix  quarts  more  of  clear  water  be  poured  upon  the 
fame  bark,  and  made  to  boil  ten  or  fifteen  minutes, 
both  having  been  firft  well  ftirred ;  and  being  after- 
wards left  a  fufficient  time  to  fettle,  the  clean  decoc- 
tion may  then  be  (trained  off,  and  put  with  the  former 
into  a  (hallow  wide  vefTel  to  be  evaporated  by  boiling, 
until  what  remains,  being  joined  to  the  three  quarts  of 
aluminous  mordant  before  mentioned,  and  to  a  fufficient 
quantity  of  gum  or  pafte  for  thickening,  will  barely 
fuffice  to  make  three  gallons  of  liquor  in  the  whole.  It 
will  be  proper,  however,  not  to  add  the  aluminous  mor- 
dant, until  the  decoction  is  fo  far  cooled  as  to  be  but 
little  more  than  blood  warm  ;  and  thefe  being  thorough- 
ly mixed  by  ftirring,  may  afterwards  be  thickened  by 
the  gum  of  Senegal  or  by  gum  arabic,  if  the  mixture  is 


intended  for  penciling  ;  or  by  a  pafte  made  with  (larch     Calico 
or  flour,  if  it  be  intended  for  printing.  Printing. 

By  fubftituting  a  pound  of  murio-fulphat  of  tin  for 
the  aluminous  mordant  in  the  above  compofition,  a  mix- 
ture may  be  formed  which  affords  a  very  bright  and  full 
yellow,  of  confiderable  durability. 

Sulphat  of  tin,  mixed  with  a  decoction  of  quercitron 
bark,  communicates  to  cotton  a  cinnamon  colour,  which 
is  fufficiently  permanent.*  *  Bancroft, 

When  the  decoctions  of  quercitron  bark  and  log-  *■  400. 
wood  are  boiled  together,  and  fuitable  proportions  of 
fulphat  of  copper  and  of  verdigris  are  added  to  them, 
with  a  little  carbonat  of  potafs,  a  compound  is  formed, 
which  gives  a  green  colour  to  cotton.  Bancroft  has 
made  trial  of  this  ;  and  though  it  has  not  fully  anfwer- 
ed  his  expectation,  his  attempts  were  attended  with  fuf- 
ficient fuccefs  to  determine  him  to  perfevere  in  his  ex- 


periments.f 

If  acetite  of  iron  be  mixed  with  a  decoction  of  quer- 
citron bark,  and  the  mixture  be  properly  thickened,  the 
compound  will  communicate  to  cotton  a  drab  colour 
of  fome  durability.  This  compound,  mixed  with  the 
olive  colouring  liquor  above  defcribed,  will  produce  an 
olive.  If  a  folution  of  iron,  by  a  diluted  muriatic  acid, 
or  by  a  diluted  nitric  acid,  be  employed  for  this  pur* 
pofe  inftead  of  iron  liquor,  it  will  produce  colours  a 
little  more  lading ;  but  thefe  folutions  fhould  be  em- 
ployed fparingly,  that  they  may  not  hurt  the  texture 
of  the  linen  or  cotton  to  which  they  are  intended  to  be 
applied. 


f  Ibid.  401. 


S    U    D 
Sukriple        SUBTRIPLE,  is  when  one  quantity  is  the  3d  part 
||  of  another  ;  as  2  is  fubtriple  of  6.     And  Subtriple  Ratio 

Sudbury.    ;s  t^e  ratj0  0f   j  to  3. 

SUBTRIPLICATE    ratio,    is  the  ratio  of  the 

cube  roots.     So  the  fubtriplicate  ratio  of  a  to  b,  is  the 

1  1 

ratio  of  3a/o  to  3*/^>  or  of  a7  to  br. 

SUCCESS,  a  bay,  alfo  called  Good  Succefn  on  Ter- 
ra del  Fuego,  or  the  weftern  (hore  of  Strait  le  Maire. 
S.  lat.  54  50,  W.  long.  65  25.  Cape  Succefs,  on  the 
point  of  this  bay,  lies  in  lat.  5s  1  S.  and  long.  65  27 
W.— Morse. 

Success,  a  townfhip  of  New-Hampfhire,  in  Graf- 
ton county,  N.  E.  of  the  White  Mountains  on  the  eaft 
line  of  the  State,  incorporated  in  1773. — ib. 

SUCCESSION  of  signs,  in  aftronomy,  is  the  or- 
der in  which  they  are  reckoned,  or  follow  one  another, 
and  according  to  which  the  fun  enters  them;  called  alfo 
confequentia.     As  Aries,  Taurus,  Gemini,  Cancer,  &c. 

SUCK  Creek  empties  into  Tenneffee  river  from  the 
fouth-fouth-ea(t,  at  the  Suck  or  Whirl,  where  the  river 
is  contracted  to  the  breadth  of  70  yards.  It  is  a  few 
miles  north  from  the  Georgia  north  line. — Morse. 

Suckling  Cape,  on  the  N.  W.  part  of  N.  America; 
off  which,  and  to  the  N.  E.  end  of  Kaye's  Ifland,  is 
a  muddy  bottom  with  from  43  to  27  fathoms  water. 
The  fouth-weft  point  of  Kaye's  Ifiand  is  in  lat.  59  49 
N.  and  long.  143  2  W. — ib. 

SUDBURY,  a  county  of  New-Brunfwick,  on  the 
W.  fide  of  St  John's  river,  towards  its  mouth. — ib. 


S     U     F 

Sudbury,  a  townfhip  of  Vermont,  in  Rutland 
county,  having  Orwell  on  the  weft.  It  contains  258 
inhabitants. — ib. 

SudbUrv,  Eaji,  a  townfhip  of  MafTachufetts,  Mid- 
dlefex  county,  on  the  poft-road  19  miles  weft  of  Bof- 
ton.  It  was  incorporated  in  1780,  and  contains  801 
inhabitants. — ib. 

Sudbury,  Wejl,  or  Sudbury,  a  townfhip  weft  of 
Eaft-Sudbury,  and  25  miles  weft  of  Bofton.  It  was 
incorporated  in  1639,  anc*  contains  1,290  inhabitants. 
—ib. 

Sudbury  Canada,  in  York  county,  Diftrict  of  Maine* 
is  fituated  on  the  fouth  fide  of  Androfcoggin  river,  and 
fouthward  of  Andover.  In  1796,  it  was  erected  into 
a  townfhip  called  Bethel,  and  has  two  pariflies. — ib. 

SUE,  La,  a  powerful  nation  of  Indians  inhabiting 
weftward  of  Lake  Superior,  and  the  Miffiffippi.  War- 
riors 10,000. — ib. 

SUER,  Fort  le,  in  Louifiana,  is  on  the  weftern  bank 
of  the  Miffiffippi,  and  eafterly  of  Fort  L'Huillier,  on 
St  Peter's  river. — ib. 

SUFFIELD,  a  pleafant  poft-town  of  Connecticut, 
Hartford  county,  having  a  handfome  church  and  fome 
refpectable  dwelling  houfes.  It  is  on  the  weft  bank  of 
Connecticut  river  on  the  great  poft-road  from  Bofton 
to  New- York,  10  miles  fouth  of  Springfield,  17  N.  of 
Hartford,  and  232  N.  E.  of  Philadelphia.  This  town- 
fhip was  purchafed  of  two  Indian  fachems  for  £30, 
and  in  1670,  was  granted  to  Major  John  Pyncheon, 
by  the  aflembly  of  Maffachufetts. — ib. 

SUFFOLK, 
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